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March 6,2000

To: Federico Barajas

From: Joel F. Sturm, geologist, MP-220

Subject: Addendum to Appraisal Investigations Report for Matilija Dam Decommissioning
- Ventura County, California, February 2000

Enclosed are:

• Corrected pages numbered 1, 7 and 9

• Diagrams generated from revised digital 3-D Geographic Information System (GIS)
models

• Archival Photographs

The corrected pages replace the corresponding pages of text in the subject report. The GIS

diagrams replace all but the first diagram (Matilija Reservoir Topography 1947) in Appendix IV.
Please dispose of the original text pages and diagrams. Insert the archival photographs in
Appendix X.

The replacement of the indicated pages and diagrams reflects a revision to the 1999 GIS
Reservoir Topography model by a cooperative effort between Reclamation's Mid Pacific Region
GIS and Geology Sections. The revision integrates the limited 1999 survey data with direct field
observations of the reservoir area. The revised GIS topographic model accurately represents the

current reservoir area ground surface.

The present-day volume of sediment within M atilija Reservoir is approximately 6.0 million cubic
yards based on the revised topographic model.
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SUMMARY

MATERIALS PROPERTIES

Reservoir Bottom. Samples from within the inundated area showed the bottom sedinient to be
Sandy Silt with a trace of organic material to a depth of 1 foot,

Delta Area. Samples obtained from hand auger holes extending to a maximum depth of i 0 feet
were predominately Poorly Graded Sand and Silty Sand with rare lenses of Sandy Silt.

SEDIMENT VOLUME

The present-day volume o f sediment within Matilija Reservoir is approximately 6.0 million
cubic yards.

INTRODUCTION

BACKGROUND

Matilija Dam is a thin arch concrete structure with an initial height of 190 feet, crest length of
620 feet, and an initial reservoir capacity of 7000 acre feet. The dam was constructed across

Matilija Creek in 1946-1947 with the primary purposes of flood control and water storage for the
surrounding communities.

The concrete arch has experienced both cracking and expansion as a result of alkali aggregate
reanion (AAR). The dam was notched and its crest lowered approximately 30 feet in two
separate episodes in 1965 and 1978 to improve its overall structural stability.

Matilija Creek drainage basin has an area of 55 square miles and is characterized by steep slopes
mantled by loose, erodible colluvium. The drainage basin produces one of the highest annual
sediment yields for a drainage basin located along California's south coast Due to its
geomorphic setting and local weather patterns, the reservoir receives low average stream flows
punctuated by periodic, high, sediment-laden flood peaks.

The large area of the drainage basin relative to the small reservoir, combined with a high annual

sediment yield and large influx of sediment over the past years, have caused the reservoir to fill
with sediment. By 1997, the reservoir capacity had been reduced from its initial capacity of
7,000 acre feet to 930 acre feet (Woodward-Clyde, 1997), and reservoir capacity may have been
reduced even further to approximately 700 acre feet as the result of 1998 winter flood flows
(verbal conversation with Chris Morgan, Civil Engineer, Casitas Municipal Water District),

The near-total loss of storage and flood control benefits due to sediment infilling of Matilija
Reservoir has led to a decision to remove or decommission Matilija Dam.
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sedinient wedge.

RESERVOIR DELTA SEDIMENTS

Tu·enty sediment samples were collected in the resen·oir delta using a hand auger. Samples were
collected from the surface to a maximum depth often feet. Three auger holes, spaced

approximately 400' apart. were located along the edge of the reservoir pond. Sediments in these
holes were fine to medium grained, calcareous sand and silty sand, with interbedded lenses

ofcaleareous silt and sparse gravel beds. Only one sample had sufficient fines (65 %) to
warrant consistency limits testing that yielded a Liquid Limit of25% and a Plasticity Index of
3%. All eleven samples in these three holes were analyzed for moisture content. Moisture
content ranged from 16-34%, with one low reading o f 9% in a near-surface sample.

Three hand auger holes were drilled approximately 250' upstream of the reservoir pond. These
holes were at the interface of gravel and sand and showed a high variability of fine to

coarse grained calcareous sand, silty sand, and up to 33% gravel. Moisture contents ranged
from 19-42%, with the top sample from each o f the three holes ranging from 3-4%. Liquid and
Plastic Limit tests were not applicable for any of these samples.

It is concluded that hand auger sampling successfully characterized the particle-size fraction and

consistency limits of sediments in the reservoir delta to a depth of 10 feet. The type and
distribution o f sediments is characteristic of a prograding delta of interbedded silt, sand, and

gravel with stream channel and overbank deposits. It is likely that periodic high-energy flood
events deposited cobbles and boulders in this area, and that these coarse deposits are below
depths penetrated by hand auger sampling.

SEDIMENT VOLUME

Sediment accumulating in Matilija Reservoir over the 52 year period from 1947 (dam
construction) to 2000, has formed a wedge-shaped deposit extending approximately 1 mile
upstream of the dam into Matilija Canyon. The top of the sediment wedge is defined by the
current ground surface. The base of the wedge is defined by the pre-dam topographic surface.
The sediment volume was determined by digitally overlaying the 1999 reservoir area

topography on the 1947/48 pre-dam reservoir area topography and calculating the volume of the

sediment wedge defined by these two surfaces (Appendix 1V).

THE PRESENT-DAY VOLUME OF SEDIMENT WITHIN MATILIJA RESERVOIR IS

APPROXIMATELY 6.0 MILLION CUBIC YARDS.

SOURCE DATA

1) Matilija Reservoir, December 1947 and January 1948. Seven original. 1 inch = 50 foot scale
plane table maps. Sheets 0-7-20 through 0-7-2.



The original Silt Control Line drawings showed survey data for the period December 1947
through March 1969. Sediment level sun·eys were conducted for the following >-ears:

December 1947·February 1948 (baseline)
October 1952

December 1958

Februan· 1964

May 1967
March 1969

The years in which sediment surveys were conducted may correspond to high flow years,
however, this is not known for certain.

[hree additional sediment level profiles were added in 1999 fortlie following dates:

June 1978 December 1999

March t 986

I-he June 1978 and March 1986 profiles are based on topographic maps completed on these dates
that are included in Appendix V. The 1999 profiles are based on a December 1999 sun-ey.

DISCUSSION OF DATA

Sediment accumulation data is summarized on Table 3. At present. the thickness ofsediment
ranges from 90 feet at Silt Control Line 1 near the dam to 7 feet at Line 6 just over 1 mile
upstream ofthe dam. The bulk ofthe sediment volume occurs between the dam and Silt Control
Line 4. Sediment thickness at Lines 1 through 5 has increased over time with the most notable
increases apparently corresponding to high flows in 1969.1978 and the early 90's.

Sediment thickness at Line 6. located at the extreme upstream end ofthe reservoir area has varied
from 3 to 7 feet and has both increased and decreased over time suggesting that both deposition
and erosion are occurring at this location.

The t 969, 1978 and 1999 surfaces on Silt Control Line 4 show noticeable left to right, cross-
canyon slopes. This is attributed to rockfall and landslide debris accumulating along the left side
o f the channel. The volume of the landslide debris has been included in the sediment volume
calculation.

The 1948 baseline surface on Silt Control Line 1 has a minimum elevation of El. 980 gwhereas

the 1947 reservoir topography map (Dwg. No. 1400-18-H-3-3a) has a minimum elevation of
El. 1002 in this same area. The 1002 elez ation on the topographic map represents the resen·oir
water surface elevation at the time o f the 1947 1948 plane table sune>·, while the 980 elevation
on Silt Control Line 1 represents the actual ground surface. -I-he volume of water filling the
channel below El. 1002 in 1947 48 was calculated to be approximately 30.000 cubic yards. This
volume of sediment was added to the sediment volume calculated by overlay·ing the 1999 and
1947 surfaces.
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Matilija Profiles 1947 & 1999
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Matilija Reservoir 3-6 Side View of
1947 and 1999 Topography

Sediment Layer

Shallow

Deep i 1947 Model j

1999 Model· --' 

Colors for 1999 topography depict depth.

1947 Minimum Elevation = 1002 ft.

1999 Minimum Elevation = 1070 ft.
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Matilija Reservoir 3-D Side View of
1947 and 1999 Topography
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Matilija Reserv- Cut Away Shot
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Archival photographs were provided by Mark Capelli.
University of California Santa Barbara and Friends of the

 Ventura River, who obtained copies of original prints from the
Ventura County Museum. Photographs of the 1997 reservoir
dewatering and two miscellaneous photos were provided by Art
Goulet, Director, Ventura County Flood Control District
(retired).
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Archival Photo 6. View of a woman fishing in Matilija Creek. Note the 3- to over 5-foot
diameter boulders flanking the pre-dam creek channel. Early 1900's.
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Archival Photo 7. View looking upstream at the channel of Matilija Creek. Tlie view may be of the pre-dam reservoir area, but this
has not been verified. Date unknown.



1997 DEWATERING PHOTOGRAPHS

The following series of 4 photographs were taken before and after the 1997 dewatering of the
reservoir. The dewatering allowed concrete coring of the dam's upstream face as required by a
Safety of Dams (SOD) recommendation.

1997-1. View looking downstream (south) at the dam and reservoir pond. Reservoir water
surface is at approximately El. 1080.

1997-2. View' looking dow·nstream at the dewatered reservoir showing the planar upper surface
of the sediment wedge.

1997-3. View of Matilija Dam and Reservoir looking west toward the right abutment. Resetl·oir
water surface is at approximately El. 1080.

1997-4. View of Matilija Dam and the dewatered resen·oir looking west toward the right
abutment. The "circle" indicates the location ofconcrete core hole #3.

1997-5. View looking west at the downstream face of Matilija Dam.
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MISCELL.ANEOUS PHOTOGRAPHS

MP-1. Aerial oblique view· looking north at Matilija Dam and Reservoir circa 1997. The
rosen-oir pond (inundated area) is clearly visible upstream ofthe concrete arch. Resen·oir water
surface is at approximately El. 1082. The open delta area upstream ofthe resen·oir pond. the
dense arundo thicket upstream ofthe delta. and the main channel of Matilija Creek u·here it
traverses the sediment filling tlie reservoir are also clearly visible. The original reservoir
extended to the upper left corner of the photograph.

NIP-2. Flood flous spilling over Matilija Dam's central spillway notch in1995 or 1998. The
spillway notch was originally excavated to a depth o f 30 feet below the dam crest in 1965 and
was extended laterally left and right to its current width in 1978. Compare to Archival Photo 2.
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SUMMARY

MATERIALS PROPERTIES

Reservoir Bottom. Samples from within the inundated area showed the bottom sediment to be
Sandy Silt with a trace of organic material to a depth of 1 foot.

Delta Area. Samples obtained from hand aug holes extending to a maximum depth o f 10 feet
were predominately Poorly Graded Sand and SiIty Sand with rare lenses of Sandy Silt.

SEDIMENT VOLUME'

The present-day volume o f sediment within Matilija Reservoir is approximately 7.5 million
cubic yards.

INTRODUCTION

BACKGROUND

Matilija Dam is a thin arch concrete structure with an initial height of 190 feet, crest length o f
620 feet, and an initial reservoir capacity of 7000 acre feet. The dam was constructed across
Matilija Creek in 1946-1947 with the primary purposes of flood control and water storage for the
surrounding communities.

The concrete arch has experienced both cracking and expansion as a result of alkali aggregate
reaction (AAR). The dam was notched and its crest lowered approximately 30 feet in two
separate episodes in 1965 and 1978 to improve its overall structural stability.

Matilija Creek drainage basin has an area of 55 square miles and is characterized by steep slopes
mantled by loose, erodible colluvium. The drainage basin produces one of the highest annual
sediment yields for a drainage basin located along California's south coast Due to its
geomorphic setting and local weather patterns, the reservoir receives low average stream flows
punctuated by periodic, high, sediment-laden flood peaks,

The large area of the drainage basin relative to the small reservoir, combined with a high annual
sediment yield and large influx o f sediment over the past years, have caused the reservoir to fill
with sediment. By 1997, the reservoir capacity had been reduced from its initial capacity of
7,000 acre feet to 930 acre feet (Woodward-Clyde, 1997), and reservoir capacity may have been
reduced even further to approximately 700 acre feet as the result of 1998 winter flood flows
(verbal conversation with Chris Morgan, Civil Engineer, Casitas Municipal Water District).

The near-total loss of storage and flood control benefits due to sediment infilling of Matilija
Reservoir has led to a decision to remove or decommission Matilija Dani.



LOCATION AND ACCESS

Matilija Dam is located in Ventura County, approximately 20 miles nortli of Ventura. CA.

Access is via State Highway 33 to approximately 5 miles north-northwest of Ojai, and then by
county roads west to the dam site. or west along the northern side of the reservoir (Figures 1 &
2). To access work sites it is necessary to walk and carry equipment in from the county roads.

PURPOSE AND SCOPE

This report contains all information collected as part of an appraisal level investigation of the

Matilija Reservoir area conducted by the U.S. Bureau of Reclamation during the period October
1999 through February 2000.

The main objectives of the appraisal level investigation were to:

1) Characterize the physical properties of sediment filling Matilija Reservoir.

2) Determine the volume o f sediment within the resen-oir.

3) Identify potential sediment toxicity issues.

The information contained in this report will be used in sedimentation studies and to develop
engineering design alternatives and cost estimates related to the decommissioning ofMatilija
Dam.

Appraisal Investigations

Appraisal investigations included:
1) Field reconnaissance of the reservoir area conducted on October 21,1999 (Report included in
Appendix VIII).

2) Sampling and Surveying of the reservoir area from December 13 through 17,1999
(Report included in Appendix IX).

3) A data search of the Ventura County Flood Control District (VCFCD) and Casitas Municipal
Water District (CMWD) files where pertinent topographic, hydrologic and water chemistry data
was obtained.

4) Calculation of the reservoir sediment volume by Reclamation's Mid Pacific Geographic
Information Service (MPGIS) in Appendix 1V.

5) Determination of materials properties (gradation, plasticity limits and moisture content) by
Reclamation's Phoenix Area Office (PXAO) Materials Testing Lab (Appendix 1).

6) Sediment toxicity analyses by a contract chemical testing laboratory under the oversight of
Reclamation's Mid Pacific Region Environmental Monitoring Branch (Appendix Vll).
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MATERIALS PROPERTIES

A fundamental component o f the Sediment Management Plan is the knowledge o f materials
properties. This includes sediment types, moisture content, liquid and plastic limits (soil
consistencv). and a basic knowledge of inter-layering or inter-bedding of the various sediment

size fractions. Data necessary to address these issues for a portion of the resen·oir delta area to a
shallow depth was obtained through the Phase 1 sampling program.

The Phase 1 sampling program in the Matilija Reservoir consisted of the collection of near
surface sediments in the delta area ofthe Matilija Reservoir. This was accomplished through the
use of a 3" diameter hand auger in the above-pond reservoir delta to collect twenty samples, and

a hand held piston sampler used from a boat to collect 18 sediment samples from the bottom of
the reservoir pond (Figure 3 and Tables I & 2). Materials Properties data for these samples is
presented in Appendix 1.

Sediments upstream of the reservoir pond and delta areas consist primarily o f coarse boulder and
cobble deposits, but these deposits were not part of the current investigation.

Table 1. Boat supported piston samples and analyses.

Sample Gradation Moisture

Identification

MDW-1 X

MDW-2 X X

MDW-3 X X

MDW-4 X X

MDW-5 X X

MDW-6 X

MDW-7 X

MDW-8 X X

MDW-9 X X

MDW-10 X X

MDW-11 7
MDW'-12 X

MDW-13 X X

MDW-14 X

MDW- 15 X

MDW-16 X X

MI)W-17 X

MDW-18 X

Sediment

Toxicity

X

X

X

X

X

X



Table 2. 1-land auger sample depths and analyses.
Auger Hole Interval (ft.) Gradation

Number

MDA-1 1.0-2.0 X

MDA-1 2.0-3.0 X

]Moisture Sediment Toxiciti

X

X

MDA-1 40-5.0 X X

NIDA-1 9.0-10.0 X X X

MDA-2 1.0-2.0 X X

\IDA-2 4.0-50

\IDA-2 6.0-70 X X

IDA-2 7.0-8.0 X

MDA-2 8.0-90 X

NIDA-3 1.0-2.0 X X

MDA-3 4.0-5.0 X X
MDA-3 6.0-7.0 X

NIDA-3 7.0-8.0 X X

MDA-4 1.0-2.0 X X

MDA-4 6.0-7.0 X X

MDA-4 9.040.0 X X

MDA-4 10.0-10.5 X

MDA-5 084.0 X X

MDA-5 5.0-6.0 X X

MDA-5 7.040 X X

NIDA-5 8.0-9.0 X

MDA-5 9.0-10.0 X X

MDA-6 0.0-1.0 X X

MDA-6 4.0-5.0 X

MDA-6 5.0-6.0 X X

RESERVOIR POND SEDIMENTS

Sediment samples were collected from the bottom o f the reservoir pond using a piston sampler.
Samples were limited to the top one foot of sediments, and were predominantly composed of
sandy silt with minor clay. Averaging all samples gives a sediment composition of 76% fines
and 24% fine grained sand. Nine samples were analyzed for moisture content, which ranged
from 38-50%. Liquid Limit analyses for thirteen samples gave a range of 27-33% and a
Plasticity Index range of 2-8%. Organic material comprised a small fraction of each sample (less
than 1 % by weight).

It is concluded that Phase 1 sampling successfully characterized the present-day particle-size
fraction and consistency limits o f sediments on the bottom o f the reservoir to a depth of one foot.
However, following construction ofthe dam several high-energy flood events have been
recorded impacting the reservoir. 11 is probable that during these flood events large quantities of
coarse grained sediment were transported into the reservoir, and may be present at depth beneath
the fine grained sediments collected during Phase 1 sampling.

For this reason it is recommended that sampling in drill holes extending to the base of the
sediment column be conducted to better understand the true properties of the thick reservoir

6



sediment wedge.

RESERVOIR DELTA SEDIMENTS

Twenty sediment samples were collected in the reservoir delta using a hand auger. Samples were
collected from the surface to a maximum depth of ten feet. Three auger holes. spaced

approximately 400' apart. were located along the edge of the reservoir pond. Sediments in these

holes were fine to medium grained, calcareous sand and silty sand, with interbedded lenses
of calcareous silt and sparse gravel beds. Only one sample had sufficient fines (65 %) to

warrant consistency limits testing that yielded a Liquid Limit of 25% and a Plasticity Index of
3%. All eleven samples in these three holes were analyzed for moisture content. Moisture

content ranged from 16-34%, with one low reading of 9% in a near-surface sample.

Three hand auger holes were drilled approximately 250' upstream of the reservoir pond. These

holes were at the interface of gravel and sand and showed a high variability of fine to
coarse grained calcareous sand, silty sand, and up to 33% gravel. Moisture contents ranged

from 19-42%, with the top sample from each of the three holes ranging from 3-4%. Liquid and
Plastic Limit tests were not applicable for any of tliese samples.

It is concluded that hand auger sampling successfully characterized the particle-size fraction and

consistency limits o f sedinients in the reservoir delta to a depth o f 10 feet. The type and

distribution of sediments is characteristic o f a prograding delta o f interbedded silt, sand. and

gravel with stream channel and overbank deposits. It is likely that periodic high-energy flood

events deposited cobbles and boulders in this area, and that these coarse deposits are below
depths penetrated by hand auger sampling.

SEDIMENT VOLUME

Sediment accumulating in Matilija Reservoir over the 52 year period from 1947 (dani

construction) to 2000, has formed a wedge-shaped deposit extending approximately 1 mile
upstream ofthe dani into Matilija Canyon. The top of the sediment wedge is defined by the
current ground surface. The base of the wedge is defined by the pre-dam topographic surface.
The sediment volume was determined by digitally overlaying the 1999 reservoir area

topography on the 1947/48 pre-dam reservoir area topography and calculating the volume of the
sediment wedge defined by these two surfaces (Appendix 1V).

THE PRESENT-DAY VOLUME OF SEDIMENT WITHIN MATILIJA RESERVOIR IS

APPROXIMATELY 7.5 MILLION CUBIC YARDS.

SOURCE DATA

1) Matilija Resenoir, December 1947 and January 1948. Seven original, 1 inch = 50 foot scale
plane table maps. Sheets 0-7-20 through 0-7-2.



2) Matilija Resen·oir -1-opography. January 1948.1 inch = 200 foot scale plan map.
Dwg. No. 1400-18-H-3-3a (Appendix III).

3) Reservoir area topography produced from survey data collected by a U.S. Bureau of

Reclamation, Phoenix Area Office (PXAO) survey crew in December 1999 (Appendix II). The
survey included the following:

a) Delta area (an area located 0.3 to 0.4 miles upstream of the dam)

b) Edge of reservoir
c) Silt Control Lines 4.5 and 6

d) 18 survey points on the resen·oir bottom

e) A small area at the upstream end of the reservoir area

Large expanses of the original reservoir area, currently covered by dense arundo thickets, could

not be surveyed (arundo is a bamboo-like giant grass). Surveyors were not permitted to do any

clearing of vegetation.

PROCEDURE

1) Ventura County Flood Control District (VCFCD) scanned the 1947/48 plane table sheets
(Appendix IV).

2) Reclamation's Mid Pacific Region Geographic Information Service (MPGIS) vectorized the
1947 pre-dam topography to produce a 3D digital topographic map of the pre-dam reservoir area.

3) MPGIS developed a digital topographic map of the current ground surface in the reservoir area
using the survey data collected in December 1999.

4) MPGIS overlaid the 1999 topography on the 1947 topography and calculated the volume o f
the defined wedge (the sediment volume) using an ArcView/ArcInfo program.

Examples of the MPGIS digital topography are included in Appendix III. Digital copies of
topographic data and information on methodology may be obtained by contacting Mike Sebhat,
MPGIS Cartographer, at (916) 978-5272.

SILT CONTROL LINES

Six Silt Control Lines (cross-canyon transects or range lines) were established in 1947 for the
purpose of monitoring sediment (silt) accumulation in Matilija Reservoir. Silt Control Lines are
shown on two, 1 inch = 20 foot scale drawings titled, Matilija Dam Reservoir Silt Accumulation
Data, dated October 1952. Silt Control Lines 1,2 and 3 are shown on Dwg. No. H-3-3a2. Silt

Control Lines 4,5 and 6 are shown on Dwg. No. H-3-3gl. Hal ftsize copies of both drawings are
included in Appendix VI. Locations of Silt Control Lines are shown on Matilija Reservoir
Topography, January 1948, Dwg. No. 1400-18-H-3-3a, included in Appendix III.
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The original Silt Control Line drawings showed sun·ey data for the period December 1947
through March 1969. Sediment level sun·eys were conducted for the following years:

December 1947/February 1948 (baseline)
October 1952

December 1958

February 1964
May 1967

March 1969

The years in which sediment surveys were conducted may correspond to 11igh flow years,
however. this is not know'n for certain.

Three additional sediment level profiles were added in 1999 for the following dates:

June 1978

March 1986

December 1999

The June 1978 and March 1986 profiles are based on topographic maps completed on these dates
that are included in Appendix V. The 1999 profiles are based on a December 1999 survey.

DISCUSSION OF DATA

Sediment accumulation data is summarized on Table 3. At present, the thickness of sediment

ranges from 90 feet at Silt Control Line 1 near the dam to 7 feet at Line 6 j ust over 1 mile
upstream of the dam. The bulk of the sediment volume occurs between the dam and Silt Control
Line 4. Sediment thickness at Lines 1 through 5 has increased over time with the most notable
increases apparently corresponding to high flows in 1969,1978 and the early 90's.

Sediment thickness at Line 6, located at the extreme upstream end of the reservoir area has varied
from 3 to 7 feet and has both increased and decreased over time suggesting that both deposition
and erosion are occurring at this location.

9



TABLE 3. SUMMARY OF SILT CONTROL LINE DATA

1948 though 1999

SILT DISTANCE THICKNESS OF SEDIMENT (feet) 11]
CONTROL FROM                     -

LINE DAM

(fect)

FEB 1948 DEC 1958 MARCH JUNE 1978 M A It(fll DEC 1999

1969 1986

1 100 0 30 51 75 79 90

2 700 0 6 30 43 47 62

3 2140 0 0 20 35 39 54

4 3420 0 0 0 26 26 32

5 4700 0 3 12 12 12 19

6 5710 0 7 7 3 3 7

[1] Thickness measured from original ground surface at the approximate mid-point of each silt control line. Original ground
correspondsto the February 1948 profile,



SEDIMENT TOXICITY

The presence of contaminants in the Matilija Reservoir sediment (sediment toxicity) is of
concern primarily as it relates to the ultimate method of sediment removal, containment,
processing or dispersal. At this time no contamination is known to be associated with the
sediment, rosen·oir water or watershed, and no significant reservoir water quality issues have
been identified.

HUMAN CONTAMINANTS

No sources of artificial contaminants such as mining, agriculture or industry are present in the
Matilija Creek watershed. Some amount of sewage and waste produced by the small population
living upstream of Matilija Reservoir may be entering the creek, however this is thought to be a
relatively minor source ofpollution.

NATURAL SOLUTES (CONTAMINANTS)

Natural contaminants that may be present in the reservoir sediment are sulfur compounds and
various types of metals originating in hot springs located upstream of the reservoir and decaying
organic material,

SAMPLING

One sediment toxicity sample was obtained from each of six hand auger holes located in the delta
area immediately upstream of the current reservoir. Six sediment toxicity samples were obtained
from the reservoir bottom using a purpose-built, push-tube type sampler operated from a small
boat. Samples were collected in screw-lid plastic jars according to standard protocols followed
by the Reclamation Mid Pacific Region Environmental Monitoring Branch.

LABORATORY TESTING

Twelve samples were submitted to a contract chemical testing laboratory. Laboratory analyses
included:

ICP and ICP/MS analysis for 30 elements, including arsenic and mercury
total sulfur analysis
total organic carbon
leaching tests

Analysis of Data

Reclamation Mid Pacific Region Environmental Monitoring Branch chemists reviewed the
chemical testing data (Appendix VII). In summary. their findings did not identify any toxicity
issues related to the Matilija Resen·oir sediments, as they are represented by Phase 1 sampling.

.
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PROPOSED INVESTIGATIONS

SEDIMENT SAMPLING

1-he next phase of resen·oir sedinient investigations should focus on the stratigraphy or
subsurface characterand distribution of the resenoirsedinient. Approritnatel> 6 to 10
exploraton drill holes sliould be completed in the rescrz oir area both in the liiundated and above-
water areas. Drill holes should be advanced to (or slightlybelou ) the 1947 pre-dani topographic
surface using a continuous sanipling system. Samples should be collected for materials
properties testing and sediment toxicity anal>'ses

TOPOGRAPHY

Detailed topography of the resen·oir area extending a niininium of 2 miles upstream of Mai i lija
Dam should be developed using either conventional aerial photographv or an airborne laser
technique. The detailed topography would allow the sediment volume to be calculated ven
accurately and would be useful for a feasibility level sedimentation sun·e>· and evaluation of
the upstream creek channel. The selection of the type of aerial sun·ey to be conducted should
take into consideration the fact that large expanses of the resen·oir area ground surface are
obscured bv dense arundo thickets. Airborne laser imaging may be the most viable option as it is
supposedly able to "see through" vegetation.
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SUMMARY OF GRADATION TEST DATA

PROJECT MATILIJA DAM FEATURE CENTRAL CALIFORNIA Table No.

DATE: 01/2000 Sheet 1 of 1

Percentage Passing, Based on the Dry Weight of Total Sample . _
Sample Hole Depth Particle Size (min) Sieve Size

Number Number (feet) .005 009 .019 .037 #200 #too #50 #30 #16 #8 #4 3/8" 3/4" 19' 3"

1 MDA-1 1.0 - 2.0' 4.2 5.4 7.9 8.5 19.1 48.2 89.9 99.8 100 100 100 100 100 100 100

2 2.0 -3.0' 3.8 6.9 13.2 23.2 31.2 63.9 94.4 99.6 100 100 100 100 100 100 100

3 4.0-5.00 13 21 34.7 47.6 65.3 82.3 96.2 99.6 99.9 100 100 100 100 100 100

4 9.0 - 10.0' - 19.3 15.4 20.5 29 35.1 67.7 93.9 98.7 99.4 99.8 100 100 100 100 100
--

5 MDA-2 1.0 - 2.0' 5.9 8.6 11.9 17.8 22.7 52 91.5 97 100 100 100 100 100 100 100

6 1 4.0 -5.0' 5.6 9.5 14.5 23.4 34.6 72.2 95.3 99.3 99.8 loo 100 100 100 100 100

7 1 6.0 - 7.0' 1.5 3.5 5.5 6.5 9.2 14.7 26.3 47 63.4 74.2 78.6 92.8, 97.1 100 100

8 1 8.0 - 9.0' 2.8 6.1 9.4 11.8 15.3 25 38.2 52.6 66.2 78.6 82.9 96.3 i 100 100 100

9 1 MDA-3 1.0 -2.0' 2.5 5.7 10.1 15.2 24.8 57.6 92.3 97.9 99 99.9 100 100

10 4.0 - 5.0' 1.1 2.3 2.3 4.5 8.4 23.5 62.4 97.5 99.8 100 100 1001
11 7.0 - 8.0' 4.9 7.9 10.4 14.6 20.I 34.9 69.8 96.4 99.7 100 100 100

100 100 100

100 100 100

100 100 100

12 MDA-4 1.0 - 2.0' 0.6 1.1 1.1 1.7 3.6 8.6 42.9 77.8 87 91.7 92.7 98.4 100 100 100'

13 6.0 - 7.0' 2.9 4.7 6.5 11.8 40.2 59.2 90.3 99.3 99.7 99.9 100 100 100 100 100

14 9.0 - 10.0' 1.2 3 4.2 7.2 9.4 16.7 40 82.1 98.1 99.8 100 100 I 100 100 100

15 MDA-5 0.0 - 1.0' 0.4 0.8 0.8 1.5 3.8 8.3 25.1 48.7 59.5 64.8 66.9 83.3 91.1 100 100

16 5.0 - 6.0' 2.3 2.9 4 5.7 8.8 17.1 42.2 66.3 80.6 92.3 94.9 99.2 100 100 100

17 7.0 - 8.0' 1.7 2.2 3.9 6.6 11.6 30.6 77.5 96.7 98.5 99 99.4 100 100 100 100

18 9.0-10.0' 4 8 11.3 18 22.6 39.1 71.4 95.1 99 99.9 100 100 100 100 100

19 MDA-6 0.0 - 1.0' 0.7 0.7 0.7 I__1.1 1.9 3.4 11 34.6 51.7 59.8 66.9 76 79.3 82.5 100

20 5.0-6.0' 1 1 1.5 2.5 4.5 6.1 12.4 36.9 60.5 74.9 86.5 93.8 96.6 100 100

.



SAMPLE NO. SAMPLE PREPARATION DEPTH (n)

MDA-1 GRADATION ANALYSIS 1 0 TO 2.0'

TEST BY -1 & GS _ _ _ Date Prepared 1-20-2000

AREA PROJECT FEATURE EXC. NO

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-1

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE #30-600um PLUS 12· 0.0% 5" TO 12" 0.0% 3" TO 5" 0.0%

P.INDEX NP CLASS OF FINES = 1 SM | +OR-ALINE 0.00

GRADATION OF GRAVEL SIZE

Moisture + #4 00% , Sample Weight 3.24 Moisture - #4 *7% Do, Weight 2.68

(75 MM) (37.5 MM) (19.0 MM) (9.5 MM) (4.75 MM'I) Touil Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3• 11/2" 3/4" 3/8'

f 0.00 0.00 0.00

0.00 0,00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2.68 2.68 2.68

I 100.0% 100,0% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

82.70

NO.4 Passing

0.00 0.00 475,nm Sieve

0.00 0.00 (No 4)

0.00 0.00 Samfte Weight

0.00 0.00 023815

2.68 2.68 DryWeight

100.0% 100.0% 2.68

= 1.2092

DISH NO DRY MASS OF SAMPLE (SIEVED)

25 82.7

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS (GR) MASS PASS PASSING DIAMETER

8 0.0 82.7 = % OF 100.0% 2.36 MM

16 0.0 82.7 TOTAL 100.096 118 MM GRAVEL 0.0%

30 0.2 82.5 PASSING 99.8% .600 MM SAND 80.9%

50 8.3 74.4 89.9% .300 MM -200 19.1%

100 42.8 39.9 48.256 150 MM .075 TO

200 66.9 15.8 19.1% .075 MM .005 = 14.9%

PAN 82.7 TESTED BY STEVENS DATE 1-10-2000 CU = O.00

TOTAL 82.7 CC = 0.00

HYDROMETER ANALYSIS

HYDRO NO. GREN |DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYO CORR COR READ % TOT PAS PART DIA. REMARKS

23.0 12.5 5.5 7.0 85%

23.0 12.0 55 6.5 7.9%

23.0 10.0 55 4.5 5.4%

23.0 90 5.5 3.5 4.2%

0.0 00 0.0 0.0 00%

0.0 0.0 0.0 0.0 00%

90

80

70

6D

50

40

30

20

10

0

Percent Passing

Moisture Total

1 MIN .037 MM Sample

4 MIN .019 MM 20.7

19 MIN .009 MM Liquid Limit

60 MIN ·005 MM NA

7HR 15MIN 1 .002 MM Plastic Limit

25H 45MIN 1 .001 MM NA

3· 1-1/2' 3/4' 3/8'· #4 #8 #16 #30 #50 #100 #200 037 019 .009 005

Screen Sizes U.S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SM_S]LILSAND



SAMPLE NO. SAMPLE PREPARATION DEPTH (ft)

MDA-1 GRADATION ANALYSIS 2.0 TO 3 0'

TEST BY WH & GS Date Prepartd 1-20-2000

AREA PROJECT FEATURE EXC, NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-1

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12· 00%1 5"TO 12" 0.0% 3»TO 5- 0.0%

P. INDEX NP CLASS OF FINES = 1 SM | +OR - A LINE 0.00

GRADATION OF GRAVEL SIZE

Moistur, + 4 0.0% Sample Weight 2.72 Moist,re - #4 191% Dry Weight 2.28

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

5% oF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

DISH NO

(75 MM) (37 5 MM) (19.OMM) 1 (9 5 MM)

30 11/7 3/4. 3/8"

0.00 0.00 0.00 0 '

0.00 0.00 000' 0,

0.00 0.00 0.00 0

0.00 0.00 000: 02

2.28 2.28 2.28 2.

1000% 1000% 1000% 100.C

GRADATION OESAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

79.70

DRY MASS OF SAMPLE (SIEVED)

(4.75 MM) Tolal Mass

N04 Passing

00 0.00 4.75 mm Sieve

00 000 (No 4)

00 0.00 Sarn/4/ We,ght

00 0.00 1 In Grams

28 228 Dry weight

4 100.0% 2.28

= 1.2547

25 79 7

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL , PARTICLE REMARKS

NO. RET(GR) PASS(GR) MASS PASS PASSING 1 DIAMETER

8 0.0 79.7 = 56 OF 100.0% 2,36 MM

0.0 79.7 TOTAL 100.0% 1.18 MM GRAVEL 0.0%

0.3 79.4 PASSING 99.6% .600 MM SAND 68.8%

50 45 75.2 94.4% 300 MM -200 31.2%

100 28.8 50.9 63.9% 150 MM .075 TO

200 54.8 24.9 31.2% 075 MM .005 = 27.4%

PAN 79.7 TESTED BY STEVENS DATE 1-10-2000 CU = O.00

TOTAL 79.7 (_C= 0.00

HYDROMETER ANALYSIS

HYDRO NO. BLUE DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYO CORR COR READ 56 TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.0 24.5 60 185 23.2% .037 MM Sample

4 MIN 23.0 | 165 6.0 105 13.2% .019 MM 191

19 MIN 23.0 | 11.5 6.0 5.5 6.9% .009 MM Liquid Limit

60 MIN 230 90 60 30 3.8% 005 MM NA

7HR 15MIN 001 00 00 00 0.0% .002 MM Plastic Limit

25H 45M]N 0.0 00, 0.0 00 0.056 .001 MM NA

lou . . . . 0 +

90

80 -

70

60

50 . · · · -- &

40 .--

D- 30 .. ...

20 ·· p-- .

10 ·-

0 I

3 1-1/2- 3/4- 3/8- #4 #8 *18 #30 #50 #100 #200 037 019 009 005

Screen Sizes U.S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SM_SLLILSAND



SAMPLE No. SAMPLE PREPARATION DEPTH (ft)

MDA-1 GRADATION ANALYSIS 4.0 TO 5.0'

TEST BY WH & GS | Date Prepared 1-20-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA |MATILI JA DAM . MC)A-1

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12" 0.0% 5"TO 12" 0.0% 3" TO 5" 00%

P. INDEX NP CLASS OF FINES = L _. ML + OR - A LINE 0.00

@BADATION OF GFAVEL SIZE

Moislure + #4 0.056 Sample Weight 4.22 Moisture -#4 24.2% Dry Weight 3.40

(75 MM) (37.5 MM) (19.0 MM) (9.5 MM) (4.75 MM) Totai Mass

SIEVE SIZE y 1 1/2' 3/4" 3/8" N04 Passing

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

0.00 0.00 0,00

0.00 0.00 0.00

0.00 0.00 0,00

0.00 0.00 0.00

3.40 3.40 3.40

100.0% 100.0% 100.0%

GRADATION OF SAND SIZE

'FACTOR=%TOT PASS NO#4 / TOTAL WT

80.80

0.00 000 4.75 Nm Sieve

0.00 0.00 (NO 4)

0.00 0.00 Sample Weight

0.00 0.00 10;£2013

3.40, 3.40 Dly Weight

100.0% 100.0% 3,40

= 1.2376

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 80.8

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET (GR) PASS (GR) MASS PASS PASSING DIAMETER

8 0.0 80.8 = % OF 100.0% 2.36 MM

16 0.1 80.7 TOTAL 99.9% 118 MM GRAVEL 0.0%

30 0.3 80.5 PASSING 99.656 .600 MM SAND 34.7%

50 3.1 77.7 96.2% 300 MM -200 65.3%

100 14.3 66.5 82.3% .150 MM .075 TO

200 28.1 52.7 65.3% 075 MM .005 = 52.3%

PAN 80.8 TESTED BY STEVENS DATE 1-10-2000 CU = O.00

TOTAL 80.8 CC = O.00

HYDROMETER ANALYSIS

HYDRO No. GREN |DISPERSINGAGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ 56 TOT PAS PART DIA REMARKS

Moisture Total

1 MIN 230 44.0 5.5 38.5 47,6% .037 MM Sample

4 MIll 23.0 33.5 5.5 28.0 34.7% 019 MM 24.2

19 MIN 23.0 22.5 5.5 17.0 21.0% .009 MM Liquid Limt

60 MIN 23.0 16.0 5.5 10.5 13.0% 005 MM 24.9

7HR 15MIN 00 0.0 0.0 0.01 0.0% .002 MM Plastic Limit

25H 45MIN 00 0.0 0.0 0.01 0.0% .001 MM 22.0

100 , . .-.I- -0 . . .---h.'I L
80· .-T

' 70-T- ' . - + -11.1

60 1 · _-i 1-- - f
40 ....5 -_._1_=02-2, 0

20

10 1 1 :- 1 .\\
3" 1 -1/2' 3/4" 3/8·' #4 #8 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes U.S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

s(MLL_SANDY SILT



SAMPLE NO SAMPLE PREPARATION DEPTH (n)

MDA-1 GRADATION ANALYSIS 1 9 0 TO 10.0'

TEST BY 1 wi AGS Date Prepared 1 1-20-2000

AREA PROJECT FEATURE EXC. NO

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-1

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 2.36mm PLUS 17 I 0.0% 5· TO 12- I 00%1 3» TO 5» 0.056

P. INDEX NP CLASS OF FINES = SM + OR- A LINE 0.00

GRADATION OF GRAVEL SIZE

Molsbre + #4 0.0% Simple Weight 2.65 Moisture - #4 17.8% Dry Weghl 225

(75 MI.11) (37.5 MM) (19.0 MM) (9.5 MM) (4.75 MM) Tol,1 Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

r 11/2" 3/4" 3/8'

0.00 0.00 000

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2.25 2.25 2.25

100.0% 100.0% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL Wr

87.80

NO.4 Passing

0.00 0.00 4 75 mm Sieve

0.00 0 0, (NO 4)

0.00 -0.00 Sam>le Weight

0.00 0.00 in Grams

2.25 2.25 Dly Weight

100.0% ' ____100.0% 2.25

= 1.1390

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 1 878

SIEVING TIME 15 mir,

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE , REMARKS

NO. ' RET(GR] PASS(GR) MASS PASS PASSING DIAMETER

8 0.2 87.6 = % OF 99.8% 2.36 MM

16 0.5 87.3 TOTAL 994% 1.18 MM GRAVEL 0.0%

30 1 12 86.6 PASSING 98.7% .600 M M SAND 64.9%

50 1 5.3 82.5 93.9% 300 MM -200 35.1%

100 28.4 59.4 67.7% 150 MM .075 TO

200 570 30.8 35.1% 075 MM .005 = 24.8%

pm 87,8 TESTED BY STEVENS DATE 1-10-2000 CU = 0.00

TOTAL 87.8 CC = 0.00

HYDROMETER ANALYSIS

HYDRO NO. BLUE |DlSPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA. REMARKS

Moislure Total

1 MIN 23.0 315 6.0 25.5 29.0% .037 MM Sample

4 MIN 23.0 240 6.0 18.0 20.5% .019 MM ·78

19 MIN 23.0 195 6.0 13.5 15.4% 009 MM Liquid Limit

60 MIN 23.0 15.0 6.0 90 10.3% .005 MM NA

7HR 15MIN 0.0 0.0 0.0 0.0 00% .002 MM Plastic Limit

25H 45MIN 0.0 00 0.0 · 0.0 0.056 .001 MM  NA

luu  r-*--/ i ...--

90 I
80

701 -- .-- 0
60

501 - · . · · :T
40

0

3- 1-12· 3/4- 3/8- #4 #8 #16 #30 #50 #100 #200 037 019 009 .005

Screen Sizes U S. Standard Partide Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SM__SILTY_SAND



SAMPLE NO. SAMPLE PREPARATION DEPTH (n)

MDA-2 GRADATION ANALYSIS 1 0 TO 2.0'

TEST BY WH & GS Date Prepared 1-12-2000

AREA PROJECT :FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA |MAyILIJA DAM MDA-2

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12·  0 0% 5- TO 12" 0.0% 3" TO 5" 00%

P INDEX NP CUSS.OF FINES = SM  + OR - A LINE 0.00

GRADATION OF GRAVEL SIZE

Moisture + #4 0.056 Sample Weight 3.80 Moisture - #4 10.7% Dry Weight

(75 MM) (37.5 MM) (19.0 MIM) (9.5 M,It) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/2' 3/4" 3/2

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

3.43 343 3.43

100.0% 100.0% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL \A,7

75.80

, NO.4 P1ssing

0.00 0.00 4.75 mm Sieve

0.00 O.00 (No 4)

0.00 0.00 sampie Weight

0.00 0.00 in2@m,

3.43 3.43 Dry Weight

100.0% 100.0% 3.43

= 1.3193

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 75.8

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET (GR) PASS (GR} MASS PASS PASSING DIAMETER

8 0.0 75.8 =%OF 1000% 2.36 MM

16 0.0 75.8 TOTAL 100.0% 1.18 MM GRAVEL 0.0%

30 23 73.5 PASSING 97.096 .600 MM SAND 77.3%

50 6.5 69.3 91.5% 300 MM -200 22.7%

100 36.4 39.4 52.0% 150 MM .075 TO

200 58.6 17.2 22.7% 075 MM .005 = 16.7%

PAN 75.8 TESTED BY STEVENS DATE 1-12-2000 CU = O.00

TOTAL 75.8 CC = O.00

HYDROMETER ANALYSIS

HYDRO NO. GREN |DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ 56 TOT PAS PART DIA. | REMARKS

1 MIN 137 MM23.0 19.0 5.5 13.5 17.8%

23.0 14.5, 5.5 9.0 11,9%

23.0 12.0 5.5 6.5 8.6%

23.0 10.0 55 4.5 5.9%

0.0 0.0 0.0 0.01 0.0%

0.0 0.0 0.0 0.01 00%
lou

80 1

70

60

50

40

30

20

10

0

Percent Passing

Moisture Total

Sample

4 MIN )19 MM ' 107

19 MIN }09 MM Liquid Limit

60 MIN )05 MM NA

7HR 15MIN )02 MM 1 Plastic Limit

25H 45MIN I )01 MM NA

3" 1-1/2" 3/4" 3/8» #4 #8 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes U S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SM_SLLIi-SAND

.



SAMPLE NO. SAMPLE PREPARATION DEPTH (n)

MDA-2 GRADATION ANALYSIS 4 0 TO 5.0'

TEST BY WH & GS 1 - - Date Prepared 1-10-2000

AREA ;PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRALCALIFORNIA MATILIJA DAM MDA-2

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE | 1.18mm PLUS 12"  0.0% 5" TO 12" | 0.0% I 3" TO 5" 0.0%

P. INDEX 1 Np |CLASS OF F]NES = SM | + OR - A LINE . . _ L __- -0-00
GRADATION OF GRAVEL SIZE

Moisture + #4 00% Sample Weight 2.85 Moisture - #4 26.9% Dry Weight 2.25

(75 MM) (37,5 MM) (19.0 MM) (9.5 MM) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11 2 I 3/4" 3/8'

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

2,25 2.25 2.25

100.0% 100.0% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL VVT

89.90

N04 Pass'ing

0.00 0.00 475 mm S,eve

O.00 O.00 (No 4)

0.00 0.00 Sample Weighi

0.00 0.00 ina[ami

2.25 2.25 DryWelght

100.0% 100.0% 2,25

= 1.1123

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 89.9

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 89.9 =56 OF 100.056 2.36 MM

16 0.1 89.8 TOTAL 99.8% 1.18 MM GRAVEL 0.0%

30 0.7 89.2 PASSING 99.3% .600 MM SAND 65.4%

50 4.2 85.7 953% .300 MM -200 34.6%

100 25.0 64.9 722% 150 MM 075 TO

200 58.8 31.1 34.6% 075 MM .005 = 29.1%

PAN 89.9 TESTED BY STEVENS DATE 1-10-2000 CU = O.00

TOTAL 89.9 CC_ = O.00

HYDROMETER ANALYSIS

HYDRO NO. GREN DISPERSINGAGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR , COR READ % TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.4% .037 MM Sample230 26.5 5.5 21.0

23.0 18.5 55 13.0

23.0 14.0 5.5 8.5

23.0 10.5 5.5 5.0

0.0 0.0 00 0.0

0.01 0.0 0.0 00

100, *

0, 70 r-

4 MIN 14.5% .019 MM 26.9

19 MIN 9.5% .009 MM Liquid Limit

60 M]N 56% .005 MM NA

7HR 15MIN 00% .002 MM Plastic Limit

25H 45M1N 00% .001 MM NA

60

50

40

Jent Passi
L

20

0

Per(

3" 1-1/2" 3/4' 3/8" #4 #8 #16 #30 #50 #100 #200 .037 .019 .009 005

Screen Sizes U.S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SM_S}LIY-SAND

.



SAMPLE NO. SAMPLE PREPARATION DEPTH (M)

MDA-2 GRADATION ANALYSIS 6.0 TO 7 0'

TEST BY WH & GS Date Prepared 1-20-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CAL]FORNIA i MATILIJA DAM MDA-2

PERCENT OF TEST PIT OR AUGER HOLE OVERS]ZE BY VOLUME

MAX SIZE 19mm PLUS 12" 0.056 5"TO 12" 0.0% 3" TO 5" 0.0%

P. INDEX NP CLASS OF FINES = | SM  + OR-ALINE 0.00

GRADATION OF GRAVELAI©E

Moisture + #4 1 00% Sample Weight 4.58 Moisture - #4 130% Dry Weight ___| 4.16

(75 MM) (37.5 MM) (19.0 MM) (9.5 MM) (4.75 MM) Total Mass

SIEVE SIZE y 1 1/2" 3/4" 3/8" NO.4 Passing

WET MATL & PAN ACC 0.00 0.00 0.12 0.30 0.89 4.75 mm Sieve

MASS OF PAN 0.00 0.00 0.00 0.00 0.001 (No. 4)

WET MASS RET 0.00 0.00 0.12 0.30 089 Sample Weight

DRY MASS RET 0.00 0.00 0.12 0.30 0,89 -

DRY MASS PASSING 4.16 4.16 4.04 3.86 3.27 Dry Weight

% OF TOTAL PASSING 100.0% 1000% 97.1% 92.8% 78.6% 3.27

GRADATION OF SAND SIZE

DRY Wr MATL GRAMS FACTOR=STOT PASS NO#4 / TOTAL Wr

BEFOREWASHING = 78.80 = 0.9972
DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 78.8

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS (GR) MASS PASS PASSING DIAMETER

8 44 74.4 = % OF 74.2% 2.36 MM

16 15.2 63.6 TOTAL 63.4% 1.18 MM GRAVEL 21.4%

30 31.7 47.1 PASSING 47.0% .600 MM SAND 69.4%

50 52.5 26.3 26.3% 300 MM -200 9.2%

100 64.0 14.8 14.7% .150 MM .075 TO

200 69.6 9.2 9.2% 075 MM .005 = 7.7%

PAN 78.8 TESTED BY STEVENS DATE 1-10-2000 CU = 12.29

TOTAL 78.8 CC = 1.37

HYDROMETER ANALYSIS

HYDRO NO. BLUE DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.{ .037 MM Sample12.5 6.0 6.5 6.5%

11.5; 6.0 5.5 5.556

9.5 6.0 35 3.556

7.5 6.0 1.5 1.5%

0.01 00 00 0.0%

O.0 0.0 0.0 0.0%

Ull

90

80

70

50

40

30

20

10

0

4 MIN 23( 019 MM 130

19 MIN 23.C 009 MM Liquid LimR

60 MIN 23( 005 MM NA

7HR 15MiN 0.( .002 MM Plastic Limit

25H 45MIN 0.[ 001 MM . NA

3" 1-1/2" 3/4' 3/E #4 #8 #16 #30 #50 #100 #200 037 019 009 .005

Screen Sizes U.S. Standard Particle Diameter in Mimmeters

SOILS CLASSIFICATION AND COMMON NAME

(SW=SM)g_- WELL-GRADED-SANDLWI[H-SILLS-GRAMEL



SAMPLE NO. SAMPLE PREPARATION DEPTH (ft)

MDA-2 GRADATION ANALYSIS 8.0 TO 9.0'

TEST BY | WH & GS Date Preparfd 1-20-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-2

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 9,5mm PLUS 12" 0.0% i 5-TO 12- | 00% 3»TO 5- 0.0%

P. INDEX NP CLASS OF FINES = SM | +OR-ALINE 0.00

GRADATION OF GR*VEL SIZE

Moisture + N 0.0% Sample Weight 4.56 · Moisture - #4 13996 Dry Weight | 4.09

(75 MM) (37.5 MM) (190 MIM) 1 (9.5 MM) (4.75 MM) | Total Mass

SIEVE SIZEE

WET MATL & PAN ACC

MASS OF PAN

*ET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/7 3/4- 3/8'

000 0.00 0.00

0.00 0.00 0.00

000 0.00 0.00

0.00 000 0.00

4.09 4.09 4.09

100.0% 100.0% 100.056

GRAD-AIIONOF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL Wr

87.80 

NO.4 1 Paing

0.15 0 701 4 75 mm Sieve

0.00 O.00 · (NO 4)

0.15 0.70 San™ Weight

0,15 0.70 ' in Grams

3.94 3.39 Dry weight

963% 82.9% 3.39

0 9440

DISH NO DRY MASS OF SAMPLE (STEVED)

25 87.8

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET (GR) PASS(GR) MASS PASS PASSING DIAMETER

8 4.5 83.3 = % OF 78.6% 2.36 MM

16 17.7 70.1 TOTAL 66.2% 1.18 MM GRAVEL 17.1%

30 32.1 55.7 PASSING 52.6% 600 MM SAND 67.6%

50 47.4 40.5 382% 300 MM -200 15.3%

100 61.3 26.5 25.0% .150 MM .075 TO

200 71.6 16.2 15.3% 075 MM .005 = 12.4%

PAN 87.8 TESTED BY STEVENS DATE 1-12-2000 CU = O.00

TOTAL 87.8 CC = O.00

HYDROMETER ANALYSIS

HYDRO NO. GREN |QISERSING AGENT SODIUM HEX

START DATE 01-07-2000 |AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ r % TOT PAS I PART DIA. | REMARKS

 Moisture Total
1 MIN

4 MIN

23.0 18.0| 55 125 11,8%

23.0 15.5 5.5 10.0 9.4%

-037 MM J

019 MM |
Sample

139

19 MIN , 23.0 12.0 5.5 6.5 6.1% .009 MM . Liquid Limit

60 MINI i 23.0 85 55 3.0 28% .005 MM i NA

7HR 15MIN 0.0 .0 0.01 -0.0 0.0% .002 MM : Plastic Lim,t

25H 45MIN | 0.0 0.0 0.0' 0.0 0.0% .001 MM i NA

100 . 1

Bo U

70 ···· ·  ·.

60

50

40-- '

30 - · ·

20 .
10 -- - -.-- -*-

0

3 1-1/2' 3/4 3/8' #4 08 #16 #30 #50 #100 #200 .037 019 009 005

Screen Sizes U.S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

(SM)g SILTY SAND WITH GRAVEL



SAMPLE NO. SAMPLE PREPARATION |DEPTH (M)

MDA-3 1 GRADATION ANALYSIS 10 TO 2.0

TEST BY WH & GS i Date Prepared 1-20-2000

AREA

LAKE SAMPLES

MAX SIZE 236mrn

PROJECT

FEATURE EXC. NO.

CENTRAL CALIFORNIA iMATILIJA DAM MDA-3

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

PLUS 12- O.0% ' 5-TO 12- i 00% 3- TO 5" | 00%

P.INDEX i NP _!CLASSOE-!UNES = SM 1 + OR -ALINEE 0 Do

GRADATION OF GRAVEL SIZE

Moisture + 04 0.0% Sample We,ht 3.48 Moisture - 4 165% Dry Weight 299

(75 MM) (37.5 MM) (19 0 MM) (9 5 MM) (4.75 MM) Twl Miss

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY Wr MATL GRAMS

BEFORE WASHING =

3" 11/2- 3/4- 3/8'

0.00 0.00 0.00

000 0.00 0.00

000 0.00 0.00

0.00 0.00 0.00

2.991 2.99 2.99

1000%| 100.0% 100.006

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL V,T

78.90

N04 Passing

0.00 0.00 4.75 mm Sieve

O.00 O.00 (NO 4)

0.00 0 DO Sample Weight

0.00 0.00 ' in Grams

2.99 2.99 Dry Weight

100.056 100.0% _299

= 12674

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 78.9

SIEVING T]ME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO RET(GR) PASS (GR) MASS PASS PASSING DIAMETER

8 0.1 78.8 = % OF 999% 2.36 MM

16 0.8 78.1 TOTAL 990% 1.18 MM GRAVEL 0.0%

30 1.7 77.3 PASSING 97.95% .600 MM SAND 75.2%

50 6.1 72.8 92.3% 300 MM -200 24.8%

100 33.5 45.4 576% 150 MM .075 TO

200 594 19.5 248% 075 MM .005 = 22.2%

PAN i 789 TESTED BY STEVENS . DATE 1-12-2000 CU = 0.00

TOTAL 78.9 CC = 0.00

HYDROMETER ANALYSIS

HYDRO NO BLUE DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA REMARKS

23.0 18.0 6.0

23 0 14.0 6.0

23.0 10.5 6.0

23.0 8.0 6.0

0.0 001

0.0 O.0 I

30

20

10

0.-

88%388§221Percent Passing

Moisture Total

1 MIN 120 15.2% .037 MM Sample

4 MIN 80 101% 019 MM 165

19 MIN 4.5 5.7% .009 MM Liquid LimR

60 MIN 20 25% 005 MM NA

7HR 15MIN 00 0.0% .002 MM Plastic Limit

25H 45M1N 0.0 0.0% 001 MM NA

3" 1-1/2' 3/4- 3% #4 #8 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes U S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SM_SLLILSAND



SAMPLE NO SAMPLE PREPARATION DEPTH (M)
MDA-3 GRADATION ANALYSIS 4 0 TO 5 0·

TEST BY WH&GS Date Prepared i 1-13-2000

AREA PROJECT FEATURE EXC. NO,

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-3

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1 18mm 'PLUS 12- 00*W 5- TO 12" 00% 3"TO 5- 0.056

P INDEX NP CLASS OF FINES = i SM | +OR-ALINE 0.00

GRADALIpN OF GRAVEL SIZE

Mo•sture + #4 00% Sanple.Weight 4.02 MISIUM - N 17.5% Dry We,ght 3.42

{75 MM) (375 MM) (19 0 MM) {95 MM) (4.75 MM) ToW Mass

SIEVE SIZE 3" i 1 1/2· 3/4- 3/8" N04 Passing

WET MATL & PAN ACC 0.00 0.00 000 0.00 0.00 , 75 m. S.ve

MASS OF PAN 000' 0.00 000 0.00' 0.00 (No 41

WET MASS RET 000 0,00 0,00 0.00 000 Sample Weight

DRY MASS RET 0.00 0.00 0.00 0.00 0.00 In Gfams

DRY MASS PASSING 3.42 3.42 3.42 3.42 3.42 Dry Weight

96 OF TOTAL PASSING 100.0% 100.0% 100.0% 100.0% 100.0% 3.42

GRADATION OF SAND SIZE

DRY WT MATL GRAMS FACTOR=%TOT PASS NO#4 / TOTAL WT

BEFORE WASHING = 88.80 = 1.1261

DISH NO. DRY MASS OF SAMPLE (STEVED)

25 88.8

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 88,8 = % OF 100.056 2.36 MM

16 0.1 88.7 TOTAL 998% I 1.18 MM GRAVEL 0.0%

30 2.3 86.5 PASSING 975% .600 MM i SAND 91.6%

50 334 55,4 62.4% 300 MM -200 8.4%

100 67 9 20.9 23.5% 150 MM .075 TO

200 813 7.5 84% 075 MM .005 = 7.3%

PAN 88.8 TESTED BY STEVENS DATE 1-13-2000 CU = O.00

TOTAL i 888 1 Ce = O.00

HYDROMETER ANALYSIS

HYDRO No. GREN DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYO READ HYD CORR COR READ 56 TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.0 9.5 5.5 4.0 4.5% .037 MM Sample

4 MIN 23.0 7.5 5.5 20 2.3% .019 MM 175

19 MIN 23.0 7.5 5.5 2.0 2.3% .009 MM Liquid Limit

60 MIN 23.0 6.5 5.5 1.0 1.1% .005 MM NA

7HR 15MIN | 00 0.0 00 0.0 0.0% .002 MM Plastic Limrt

25H 45M1N 00 00 0.0 0.0 0.0% .001 MM NA

1 00 1 . . . f ...

901

80

70 \

60·· · · . . . . 4

50

40 ·

30 i

20

101. A . . --- .

3- 1-1/7- 3/4- 3/8- #4 #8 #16 #30 150 #100 #200 037 019 009 005

Screen Sizes U.S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SenSM_POORLY GRADED SAND WITH SILT



SAMPLE NO. SAMPLE PREPARATION DEPTH (ft)

MDA-3 GRADATION ANALYSIS 70 TO 8.0'

TEST BY WH & GS Date Prepared 1-13-2000

AREA IPROJECT |FEATURE EXC. NO.

LAKE SAMPLES 'CENTRAL CALIFORNIA MATILIJA DAM MDA-3

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12" 0.0%  5" To 12" I O.0% 1 V TO 5» 0.0%

P INDEX NP CLASS OF FINES = 1 SM  + OR-ALINE 0.00

GRADATION OF GRAVEL SIZE

Moistlei . 1 0.056 , Sample Weight 5.21 I Moislure - 04 14.556 Dr,Weight 4.55

(75 MM) 1 (37.5 MM) ' (190 MMI) (9.5 MM) (4.75 MM) ToW Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING_

DRY WT MATL GRAMS

BEFORE WASHING =

3' 11/2- 3/4- | 3/8'

1 0.00 0.00 0.00

0.00 0.00 000

0.00 000 0.00

0.00 0.00 0,00

4.55 4,55 4.55

1000% 1000% 1000%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

82.00|

NO.4 1 Pass'g

%001 0.00 475 rr/Seve

O.00 O.00 (No 4)

000, 000 Sample We•ght

0001 0.00 In Grams

455| 4.55 Dry Welght

100.0% 1000% 4.55

= 1.2195

DISH NO DRY MASS OF SAMPLE (SIEVED)

25 82.0

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE  REMARKS

NO. RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 00 82.0 =56 OF 1000% 2.36 MM

16 02 81.8 TOTAL 99.7% 1.18 MM GRAVEL 0+0%

30 3.0 79.0 PASSING 96.4% .600 MM SAND 79.9%

50 24,8 57.2 69.8% 300 MM -200 20.1%

100 53.4 28.6 34.9% .150 MM .075 TO

200 65.5 16.5 20.1% 075 MM .005 = 15.2%

PAN 82.0 TESTED BY STEVENS DATE 1-13-200 CU = 0.00

TOTAL 82.0 CC = 0.00

HYDROMETER ANALYSIS

HYDRO NO. BLUE |DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART OLA. REMARKS

Moisture Total

1 MIN 23.0 18.0 60 12.0 146% 037 MM . Sample

4 MIN 23.0 14.5 6.0 8.5 10.4% 019 MM

19 MIN 23.0 12.5 60 6.5 7.9% 009 MM

145

Liquid Limit

60 MIN 1 23.0 10.0 60 4.0 4.9% .005 MM NA

7 HR 15MIN 00 00 00 00 0.0% .002 MM Plastic Limft

25H 45MIN | 0.0 0.0 0.0 0.0 0.0% 001 MM NA

100 . I . . . 0 . ---.

90 \
80

70. -

50 ---- . 1

40 i 1
30 . ...... 
20

10 . .- .

.1
0

3- 1 -1/2 34' Mr #4 #8 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes U S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SM StLTY SAND



SAMPLE NO. SAMPLE PREPARATION DEPTH(n)

MDA-4 GRADATION ANALYSIS 1 0 TO 2 Cr

TEST BY WH & GS | Date Prepared 1-13-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-4

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 9.5mm PLUS 12" 0 0%  5"TO 12" 00% 3' TO 5- 0.0%

P. INDEX _ NP-- CLASS OF FINES = 1 SM 1.fpR- A LINE | 0.00

_GRM)ATION OF GRAVEL SIZE

Mo,5ture + #4 t 0.0% Sample Weighl 4.57 Moisture - #4 1.456 Dry Weight 4.51

(75 MM) (37 5 MM) (19.0 MM) (9.5 MM) (4.75 MM) Tota] Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/7 3/4" 3/8"

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 000 0.00

4.51 4,51 4.51

1000% 1000% 1000%

GRADATION OF SAND SIZE

FACTOR=%6TOT PASS NO#4 / TOTAL WT

82.30 

NO.4 Passing

0,07 0.33 4.75 mm Sieve

0.00 0.00 (No 4)

0.07 0.33 Simple Weight

0.07 033 tn Grams

4.44 4.18 Dly Weight

98.4% 92.7% 4.18

= 1 1262

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 823

SIEVING TIME 15mn

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(CSR) PASS(GR) MASS PASS PASSING D]AMETER

8 0.9 81.4 = 56 OF 91.7% 2.36 MM

16 5.1 77.2 TOTAL 87.0% 1.18 MM GRAVEL 7.3%

30 13.2 69.1 PASSING 77.8% 600 MM SAND 89.1%

50 44.2 38.1 42.9% .300 MM -200 3.6%

100 74.7 7.6 8.6% 150 - | .075 TO
200 79.1 32 3.6% 075 MM .005 = 3.0%

PAN 82.3 TESTED BY STEVENS DATE 1-13-2000 CU = 2.86

TOTAL 82.3 ; CQ = 0.85

HYDROMETER ANALYSIS

HYDRO NO, GREN DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME | TEMP C HYD READ  HYO CORR COR READ % TOT PAS PART DLA. REMARKS

Moisture Total

1 MIN 15 1.7% 037 MM SamNe23.0 7.0 5.5

23.0 6.5 5.5

23 0 65 5.5

23 0 60 55

001 0.0 0.01
o.o I 0.0 0.01

100 .

90

80 1

70 1
606uSS,

4 MIN 1.0 1.1% 019 MM 14

19 MIN 10 11%

60 MIN 05 06%

009 MM Uquid Limit

005 MM NA

7HR 15MIN I jOI 00% 002 MM Plastic Limit

25H 45MIN I 101 00% 001 MM NA

50

30

20

10 !

0

Yerceni F;

3' 1-1/2- 3/4- 3,8- #4 #8 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes U.S. Standard Particle Diameter in Millimeters

SOILS C:-ASSIFICATION AND COMMON NAME

Se_ POORLY GRADED_SAND



SAMPLE NO, SAMPLE PREPARATION DEPTH (M)

MDA-4 GRADATION ANALYSIS 6 0 TO 7 0'

TEST BY WH 8, GS Date Prepared 1-13-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-4

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 236mm PLUS 12- 0.0% 5" TO 12" 0.0% 3* TO 5- 0.0%

P INDEX NP CLASS OF FINES = SM +OR - A LINE i 0.00

GRADATION OF GRAVEL SIZE

Mo,sture + *4 0 0% Sample Weight 4.301 Moliture -#4 99% Ory Wefght 3.91

(75 MM) ! (37.5 MM) (19.0 MM) (95 MM) , (4.75 MM) Tot, Miss

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL EASSING

DRY WT MATI GRAMS

BEFORE WASHING =

DISH NO.

3· 11/2- 3/4- 3/8-

000 000 0.00 0.

0.00 0.00 0.00 0.

0.00 0.00 0.00 0.'

0.00 0.00 0.00 04|

3.91 3.91 3.91 3

100.056 100.0%  100.056 100.C

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

85.00

DRY MASS OF SAMPLE (SIEVED)

N04 Passing

00 0.00 4.75 mm Sieve

DO 0.00 (No 41

00 0.00 Umple We,ght

00 0.00 m Gram,

91 3.91 Dry Weigbt

86 100.056 3.91

- 1.1765

25 85.0

SIEVING TIME 15 n,in

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET (GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.1 84.9 = % OF 999% 2.36 MM

16 02 84.8 TOTAL 99.7% 1.18 MM GRAVEL 0.0%

30 0.6 84.4 PASSING 99.3% .600 MM SAND 59.8%

50 8.3 76.7 90.3% 300 MM -200 40.2%

100 34.7 50.3 59.2% 150 MM .075 TO

200 50.8 34.2 40 2% 075 MM .005 = 37.3%

PAN 85.0 TESTED BY STEVENS DATE 1-13·2000 CU = O.00

TOTAL 85.0 CC = O.00

HYDROMETER ANALYSIS_

HYDRO NO. BLUE DISPERSING AGENT SOOKIM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMPC HYD READ HYD CORR COR READ % TOT PAS PART DIA. REMARKS

230 16.0 60 10.0 1

23 0 11.5 60 5.5

23 0 10.0 6.0 4.0

23C 8.51 60 2.51

00 o.o I 00 001 C

00 O.0 0.0 0.01 C

70 +-

60

50

40

30

20

10

0

Percent Passing

Moisture Total

1 MIN 18% 037 MM Sample

4 MIN 1  5% 019 MM 99

-19#NI I I.7% .009 M. Liquid Limit

60 MIN 19% .005 MM NA

7HR 15MIN 10% 002 MM Plastic Limit

25H 45M1N 1.056 .001 MM NA

3' 1-1/2- 314- 3/8- #4 #8 #16 #30 *50 #100 #200 037 019 009 005

Screen Sizes U.S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SM_S]LTY SAND



SAMPLE NO. SAMPLE PREPARATION DEPTH (M)

MDA-4 GRADATION ANALYSIS 9 0 TO 10.0'

TEST BY WH & GS

AREA

LAKE SAMPLES

MAX S]ZE 236mm

Date Prepared 1-13-2000

PROJECT FEATURE EXC. No.

CENTRAL CALIFORNIA MATILIJA DAM MDA-4

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

PLUS 17 · 0.0%  5· TO 17 | 0.056 3- TO 5- 0.0%

P. INDEX NP CLASS OF FINES = 1 SM +OR-ALINE 1 0.00
GRADATION OF GRAVEL SIZE

Moisture + #4 0.0% Sm,nple Weight 4.49 %..... 95% Dry Weight 410

(75 MM) (37.5 MM) (19.0 MM) (9 5 MM) {4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

%_DETOTAL PASSING

DRY Wr MATL GRAMS

BEFORE WASHING =

3" 11/2· 3/4- 308'

000 0001 0.00

000 0001 0,00

O.00 0.001 0."
0.00 0.001 0.00
4.10 4.101 4.101000% 100.0% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

83.90

, N04 Passing

0.00 0.00 4 75 mm Sieve

O.00 O.00 (No 4)

0.00 0.00 Sample Weight

0.00 0,00 ingrams

4.10 4.10 Dry Weight

100.0% 100.0% __410

- 1.1919

DISH NO DRY MASS OF SAMPLE (SIEVED)

25 83.9

SIEVING TIME 15 min

SIEVE MASS MASS , FACTOR X % TOTAL  PARTICLE  REMARKS
NO, RET(GR) PASS (GR) | MASS PASS PASSING | DIAMETER

8 0.2 83.7 = % OF 99.8% 2.36 MM

16 16 82.3 TOTAL 981% 118 MM GRAVEL 0.0%

30 150 68.9 PASSING 82.1% .600 22 1 SAND 90.6%

50 50,3 33.6 400% 300 MM -200 9.4%

100 69.9 14.0 16.7% 150 MM .075 TO

200 76.0 7.9 9.4% 075 MM i .005 = 8.2%

PAN 83.9 TESTED BY STEVENS DATE 1-13-2000 CU = 5.48

TOTAL , 83.9 - _--. Ce = 1.55

HYDROMETER ANALYSIS

HYDRO No. GREN DISPERSING AGENT SODIUM HEX

START DATE 1-13-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ i % TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.0 11.5 5.5 60 7.2% .037 MM Sample

4 MIN 23.0 9.0 5.5 35 4.2% .019 MM 9.5

19 MIN 23.0 8.0 5.5 2.5 3.0% .009 MM Liquid Limit

60 MIN 23.0 65 5.5 1.0 1.2% .005 MM NA

7HR 15MIN 0.0 00 0.0 0.0 0.0% .002 MM Plastic Limit

25H 45MIN 0.0 00 00 0.0 0.0% .001 MM NA

.....

80,·-····*

60 ·- ··i

50

40· ·-- -

30, · · - · .

20 i :
10

XK
h.--

-1 40,

3- 1·11/2- 314· 3/8· #4 #8 #16 #30 #50 0100 #200 037 019 009 005

Screen Sizes U.S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SESM BQQRLY GRADED SAND-WlIHSiLT



SAMPLE NO SAMPLE PREPARATION |DEPTH (ft)
MDA-5 GRADATION ANALYSIS 0 OTO 1.0

TEST By -1 & GS '

Date Prepared  1-13-2000AREA PROJECT FEATURE EXC NO

LAKE SAMPLES CENTRAL CALIFORNIA MATi LIJA DAM MDA-5---  1
PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 19 Ornm PLUS lr 0.0% r TO 12- _[_ 00%, r TO 5" 0.0%

P.INDEX NP CLASS OF FINES = SM | + OR - Al[NE 0.00

GRADAILON OF GRAVEL SIZE

Moisture +#4 0.054 Sam*e Weight 8.96  Moist,re. #4 2.0% Dry Weight 8.84

(75 MM) (37.5 MM) (190 MM) (9.5 MM) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

mT MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/2" 3/4" 3/8"

0.00 0.00 0.79

0,00 0.00 0.00

0.00 0.00 0.79

0.00 0.00 0.79

8.84 8.84 8.05

100056, 10(10% 911%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

87.10

NO.4 Passing

1.48 2.93 4.75 mm Sieve

0.00 0.00 (No 4)

1.48 2.93 Sample Weighl

1.48 2.93 in Grams

7.36 5.91 Ory Weight

833% 66.9% | 5.91

= 0.7676

DISH NO. ,DRY MASS OF SAMPLE (SIEVED)
25 82.1

SIEV]NG TIME 15 min

SIEVE MASS MASS , FACTOR X % TOTAL PARTICLE REMARKS

No. RET(GR) PASS (GR)  MASS PASS PASSING DIAMETER I

8 2.7 84.4 = % OF 648% 2.36 MM

16 9.6 77.5 TOTAL 595% 1.18 MM GRAVEL 33.1%

30 23.7 63.4 PASSING 48.756 .600 MM SAND 63.1%

50 544 32.7 25.1% 300 MM -200 3.8%

100 76.3 10.8 8.3% .150 MM .075 TO
200 82.1 5.0 38% 075 MM .005 = 3.4%

PAN 82.1 TESTED BY 87.1 DATE 1-13-2000 CU = 7.84

_TOTAL 87.1 CC = 0.61

HYDROMETER ANALYSIS

HYDRO NO. BLUE DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA. : REMARKS

Moisture Total

1 MIN 230 80 60 20 1.5% , .037 MM_ Sample

4 MIN 23.0 70 6 0 i 1.0| 0.8% ; .019 MM 20

19 M]N 23.0 7.0 6.0 I 1.0 | 0.8% 009 MM Liquid LimA

60 MIN 23.0 6.5 6.0 05. 04% 005 MM NA

7HR 15MIN 0.0 00 0.0 0.0 00% .002 MM_ - _ Plastic Limit
25H 45MIN 0.0 0.0 0.0 0.06 0.0% .001 MM NA

1(JO * 0.

90 1 -L  0

80

70 i

i --1 1 1
4-1 1 1 -7-

60  _ |
59 .

40

30

20

10 T
0-

3» 1-1/2- 3/4· 32· *4 #8 #16 #30 #50 #100 #200 037 019 001 005

, Screen Sizes U S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

(SP}g _POORLY GRADED SAND WIIHORAVEL



SAMPLE NO SAMPLE PREPARATION DEPTH (n)
MDA-5 GRADATION ANALYSIS L - 50TO__g_

TEST BY WH & GS Date Prepared 1-13-2000

AREA PROJECT FEATURE EXC. NO

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-5

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 9.5mm PLUS 12' 0.0% f 5" TO 12" 0.056 3" TO 5" 00%

P.INDEX ND CLASS OF FINES = SM | +OR-ALINE | 0.00

GRADATION OF GRAVEL SIZE

Moisture + #4 | 0 0% Sample Weight 4.35 | Moislure -#4

(75 MM) (37.5 MM) | (19 0 MM)
11.9% T Ory Weighl 3.91

i (9.5 MM) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/2" 3/4* 3/8-

0.00 0.00. 0.00

0.00 O.00 · 00:

0.00 0.00 0.00

0.00, 0.00 0.00

3.91 3.91 3.91

100.0% 100.0% 1000%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

82.90 

N04 Passing

0031 020 4.75 miSieve

0001 0.00 (No 4)

0.03' 0.20 sample Weight

0.03 020 ICLGIRmS

3.88 3 71,Dry We,ght
99.2% 94.956 3.71

= 1.1445

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 82.9

SIEVING TIME 15 niin

SIEVE MA.SS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. | RET (GR) PASS {GR) | MASS PASS PASSING DIAMETER

8 2.3 80.6 = 56 OF 92.3% 2.36 MM

16 12.5 70.4 TOTAL 80.6% 1.18 MM GRAVEL 5.1%

30 250 57.9 PASSING 66.306 .600 MM SAND 86.1%

50 460 -369 42.256 300 MM -200 8.8%

100 68.0 149; 17.156 150 MM 075 TO

200 75.2 7.7 8.8% 075 MM .005 = 6.5%

PAN 829 TESTED BY STEVENS DATE 1-13-2000 CU = 6.08

TOTAL 829 1 ,(C = 1.15

HYDROMETER ANALYSIS

HYDRO No. GREEN |D]SPERSING AGENT SODIUM HEX

START DATE 01„07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ | HYD CORR COR READ % TOT PAS PART DIA. REMARKS

23.0 10.5. 5.5

23.0 9.0 55

23.0 8.0 5.5

23.0 7.5 55

00 00 00I
0.0 0.0 0.01

lou

90

80

7o

60

50

40

30

20

10

0

Percent Passing

Moisture Total

1 MIN 50 57% 037 MM Sample

4 MIN 35 40% 019 MM 119

19 MIN 2.5 29% 009 MM Liquid Limit

60 MIN 2.0 2.3% 005 IMM NA

7HR 15MIN 00 00% 002 MM Plastic Limn

25H 45MIN 0.0 00% 001 MM NA

12.-t +1
3' 1 -1/2·· 3/4- 38 144 08 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes U S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SSM__VYELL-GFADED SAND_WITHSiLI



SAMPLE NO SAMPLE PREPARATION DEPTH (n)
MDA-5 GRADATION ANALYSIS 70 TO 8.0

TEST BY WH & GS Date Prepared 1-13-2000

AREA PROJECT FEATURE EXC NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-5

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 4,75mm PLUS 12" 0.0% I 5"TO 122 - L 0.056 3" TO 5- 00%

P INDEX NP CLASS OF FINES = 1 SM +OR - ALWE 1 0.00

GRADATION OF GBAVEL SIZE

Moisture + #4 0.056 Simple Weighl 3.80 | Moisture - #4 19.9% Dry Weight_ 3.17

(75 MM) (37.5 MM) (19 0 MM) (9.5 MM)  (4 75 MM) -Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3· 11/2· 3/4» 3/8'

0.00 0001 0.00

0.00. 0.00 1 0.00

0.00 0.00, 0.00

0.00 000 0.00

317 3.17 3.17

100.056 100.056 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

89.90

NO.4 Passing

000 0.02 4.75 mm Sieve

0.00 0.00 (No 4

0001 002- Sample Weight

0.00 0.02 m Grams

3.17 3.15 Dry Weight

100.0% 99.4% 315

= 1.1053

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 89.9

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO, RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.3 89 6 99.0% 2.36 MM= 56 OF

16 0.8 89.1 TOTAL 98.5% 1.18 MM GRAVEL 0.6%

30 2.4 87.5 PASSING 96.756 .600 MM i SAND 87.8%

50 19.8 70.1 77.5% 300 MM -200 11.6%

100 622 27 7 306% 150 MM .075 TO

200 79.4 10.5 11.6% 075 MM .005 = 9.9%

PAN | 899 TESTED BY STEVENS | DATE 1-13-2000 CU = 0.00

TOTAL | 899 CC = 0.00

HYpROMEIER ANALYSIS

HYDRO NO. BLUE IDISPERSING AGENT SODJUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA REMARKS

Moisture Total

1 MIN 6.0 6.6% .037 MM Sample23 0 12 0 6.0

230 9.51 60

230 80 6.0

23.0 7.5 60

00 0.0 00

00 0.0 00

30 1

20

10

0

buisse.· lummA 8 8 8 388 2

4 MIN 3.5 3.9% 019 MM 199

19 MIN 2.0 2.256 .009 MM ' Liquid Limit

60 MIN 15 1.7% 005 MM 1 NA

7HR 15MIN 001 00% 002 MM Plastic Limit

25H 45M1N 0.0 0.0% ' .001 MM ' NA

3· 1-1X 34' 3/8- #4 #8 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes U S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SP-SM POORLY GFWDED SANDMnIHELI



SAMPLE NO SAMPLE PREPARATION DEPTH (ft)

MDA-5 I GRADATION ANALYSIS , _yg TO 10.0-             1
TEST BY , WH & GS 1 Date Prepared 1-13-2000

AREA, PROJECT FEATURE

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 236mm |PLUS 12' | 0 0% 5-TO 12- 00%

EXC NO

MDA-5

j» TO P I 0.0%

PLNDEX NP CLASS OF FINES = ' SM | +OR-ALINE 0.00

GRADATION OF GRAVEL SIZE

Moiture+„ 00% Sample Weight 285 Moish,re - #4 243% | *Weight . 2.29

(75 MM) (37.5 MM) (19.0 MM) (9 5 MM) (4 75 MM) Tolal Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

%_OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/2, 3/4- 3/8'

0.00 0.00 0.00

0.00 =1 0.00

0.00 0.00

0.00 31 0002.29 2.29

1000% 1000% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 /TOTAL Wr

75.20

' i NO.4 Passing

000 0.00 4.75 mm Sieve

0.00 0.00 (No 4)

0.00 0.00 Sample Weight

O.00 0.00' in Grami

2.29 2.29 Dry 'Veight

100.096 1000% -229

= 1 3298

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 75.7

SIEVING TIME 15 ma

SIEVE MASS MASS FACTOR X : % TOTAL PARTICLE  REMARKS

NO. RET(GR) PASS{GR) MASS PASS | PASSING | DIAMETER
8 0.1 75.2 = 56 OF 999% 2.36 MM

16 0.7 74.5 TOTAL 99.056 1.18 MM 'GRAVEL 0.0%

30 3.7 71.5 PASSING 95.1% 600 MM SAND 77.4%

50 21.5 53.7 71.456 300 MM -200 22.6%

100 45,8 29.4 39.1% 150 MM .075 TO

200 582 17.0 22.696 075 MM .005 = 18.6%

PAN 75.7 TESTED BY STEVENS DATE 1-13-2000 CU = O.00

TOTAL 752 LGC = O.00

HYDROMETER ANALYSIS

HYDRO NO. GREEN DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME , TEMP C HYO READ HYD CORR COR READ 96 TOT PAS PART DlA. REMARKS

19.0 55 13.5 18

14.0 55 8.5 11.

11.5 55 6.0 81

85 5.5 30 4(

0.0 00 00 0,C

0.0 0.0 0.0 · 0(

80
1

70 1

50 45

40

30

20

10

0

8 g

Moisture Total

1 MIN 23.( 0% .037 MM Sample

4 MIN 23.C 3% 019 MM 243

19 MIN 23 C )% 009 MM Liquid Limit

60 MIN 23.C )% 005 MM 1 NA

7HR 15MjN 0 C )56 002 MM ' Plastic Limit

25H 45MiN 0.[ )56 001 MM NA

3- 1-1,2- 3/4- 38- #4 #8 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes U S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SM _ SILTY SAND



SAMPLE NO. SAMPLE PREPARATION DEPTH (M)

MDA-6 GRADATION ANALYSIS 0 0 TO 1 0'

TEST BY ' WH & GS Date Prepared i 1-13-2000

AREA PROJECT FEATURE EXC NO 1

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDA-6 r

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 37 5mm .PLUS 12· 00%1 5-TO 12" 0.0% 3- TO 5" 0.0%

P. INDEX NP CLASS OF FINES = SM +OR - A LINE 0.00

GRADATION OF GRAVEL SIZE

Moisture I. i O O% SI,npleWeight

(75 MM)

1 7.51 Mms--#4 4.3%

(37.5 MM) (190 MM) (9.5 MM)

Dry W,®t 1 730

(4 75 MM) Total Mass

SIEVE SIZE 3· | 11/7 3/4- 3/8- NO.4 Passing

WET MATL & PAN ACC 0.00 1.28 1 1.51 1.75 2.42 4.75 mm Sieve

MASS OF PAN 0.00 000 1 0.00 0.00 0.00 (No 4)

WET MASS RET 0.00 1.281 1.51 175 2.42 Sample Weight

DRY MASS RET 0.00 128 I 1.51 1.75 242 in Grams

DRY MASS PASSING 7.30 6.021 5.79 | 5.55 4.88 Dry Weight

%_OFJOTAL PASSING 100.0% 82.5% 1 79.3561 76.0% 669% 4_§8

GRADATION OF SAND SIZE

DRY WT MATL GRAMS FACTOR=%TOT PASS NO#4 / TOTAL V.T

BEFORE WASHING = 94,30 = 0.7089

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 94.3

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X | 56 TOTAL PARTICLE | REMARKS

1
NO. RET(GR) PASS {GR) MASS PASS 1 PASSING DIAMETER '

8 99 84.4 = % OF 598% 2.36 MM

16 ' 214 729 TOTAL 517% 1.18 MM GRAVEL 33.1%

30 1 45.5 48.8 PASSING 346% .600 MM SAND 65.0%

50 78.7 15.6 110% 300 MM -200 1.9%

100 89.5 4.8 3.4% 150 MM .075 TO

200 91.6 2.7 1.9% 075 MM .005 = 1.2%

PAN 94.3 TESTED BY STEVENS DATE 1-13·2000

TOTAL 94.3

CU = 8.63

CC = 0.43

HYDROMETER ANALMSIS
HYDRO No. GREEN DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME : TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.0 70 5.5 1.5 1.1% .037 MM Sample

4 MIN 23.0 6.5 5.5 1.0 0.7% .019 MM 4.3

19 MIN 23.0 65 5.5 1.0 0.7% .009 MM Liquid LimR

60 MIN 23.0 65 55l 10 07% .005 MM NA

7HR 15MIN 0.0 0.0 001 00 0.0% .002 MM Plastic Limit

29145MIN 0.0 0.0 001 0.0 0.0% 001 MM NA

lou .

90 , I

F
80 P-

70 ,

60 1 1 - , -*4

.

40

.
30

20

10

0.--

3- 1-1/2- 3/4- 3/8· #4 #8

Screen Sizes U S Standard

.

#16 #30 #50 0100 #200 037 019 009 005

Particle Diameter In Millimeters

SOILS CLASSIFICATION AND COMMON NAME

(SED POORLY GRADED SAND WITHGRAVEL



SAMPLE NO SAMPLE PREPARATION DEPTH (ft)

MDA-6 GRADATION ANALYSIS 5.0 TO 60L
TEST BY WH&GS I Date Prepared 1-13-2000

AREA PROJECT FEATURE EXC. NO :

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM 1 MDA-6

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZEE 10.Omm ,PLUS 12- 0.0% I 5-TO 12- 0.0% · 3- TO 5- 00%

PINDEX 1 Np |CLASS OF FINES = SM  + OR - A LINE 0.00

GRADATION OF GRAVEL SIZE

M©,St,re + #4 00% S.mple Weighl 4.92 Modstul - 04 14 3% Dry Weight 4.38

(75 MM) (37.5 MM) 1 (190MM) (9.5 MM) (4.75 MM) Tolal Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

·WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3- 112' 1 3/4 3/8-

000' 0.00 0.15

0.00 0.00 000

0.00 0.00 0.15

0.00 0.00 0.15

4.38 4.38 4.23

100.096 100.0% 96.6%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

86.80

N04 Passing

0.27 0.59 4.75 mm Sieve

000 0.00 (No 4)

0.27 0.59 Sample Weight

0.27 0.59 in Gram,

4.11 3.79 Dfy Weight

93.8% 86.5% 3.79

= 09968

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 86 8

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET (GR} PASS(GR) MASS PASS PASSING DIAMETER

8 11.7 75.1 =%OF 1 74.9% 2.36 MM

16 26.1 60.7 TOTAL 60.596 1.18 MM GRAVEL 13.5%

30 49.8 37.0 PASS]NG 369% .600 MM SAND 82.1%

50 74.4 124 12.4% .300 MM -200 45%

100 80.7 6.1 61% 150 MM .075 TO
200 823 4.5 4.5% .075 MM .005 = 3.5%

PAN 86.8 TESTED BY STEVENS DATE 1-13-2000 CU = 4.81

TOTAL 86.8 CC = 0.94

HYDROMETER ANALYSIS

HYDRO NO. BLUE DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMPC HYD READ HYD CORR COR READ % TOT PAS I PART DIA. | REMARKS

Moisture Total

1 MIN 230 8.5 6.0 25 2.5% .037 MM Sample

4 MIN 23. 7.5 6.0 1.5 15% .019 MM | 14 3

19 MIN 23.0 7.0 6.0 1.0 10% 009 MM Liquid Limit

60 M]N 23.0 7.0 6.0 1.0 10% .005 MM NA

7HR 15MIN 0.0 0.0 0.0 0.01 0.0% .002 MM Plastic Limit

25H 45MIN 00 0.0' 0.0 0.01 0.0% 001 MM NA

lot) - + *-

90

80 . · \ · · · . _

70 .I

60· . 0

50.

40

20, · · \

101 .

01
3- 1-1/2- 3/4' 3/8' #4 #8 #16 #30 #50 #100 0200 037 019 009 005

Screen1 Sizes U.S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

SE- POORLLGRADED SAND
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SUMMARY OF PHYSICAL PERTIES TEST RESULTS

PROJECT: Central California FEATURE: Matiliia Dam TABLE:

SHEET

IDENTIFICATION PARTICLE-SIZE FRACTIONS CONSISTENCY

IN PERCENT V LIMITS SPECIFIC GRAVITY

FINES

'IOSULS
PLUS NO. 4

.C

O*

0

0

6 0

2 0

(4.76 mIn)
to NO. N YEAVED

H

- XECINI
SAMPL HOLE NUMB H.Ldaa

3.0) 002 SHRINKAGE LIMIT MINUS NO. N'IMS LNEM-¥ddy

2_ OF_2

ENDED

ZO & 8

N E-LA 7 >1 0 0
H H O

H H
H U H
M H AlR M M

O H
ta A

U A

m Li

1 20 20 2
0 OO

0 00 0

6 dc; d

15 67 1I 3

24 70 3

20 68 1:

SMALLER T [Ig GInDI'IEIZISMEAO0.005 SH'IESOD
MDw-16 0.0-1.0 (CL-ML) s 0 5

MDW-17 0.0-1.0 MI.. 2 7

MDW-18 0.0-1.0 MIL -3 8

1

E NUMBER



SUMMARY OF PHYSICAL 1PERTIES TEST RESULTS
PROJECT: Central California FEATURE: Matiliia Dam TABLE

( Moisture Samples ) SHEET
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SUMMARY OF GRADATION TEST DATA

PROJECT MATILIJA DAM

DATE: 01/2000

FEATURE CENTRAL CALIFORNIA Table No.

Sheet 1 of 1

Percentage Passing, Based on the Dry Weight of Total Samp*__
Sample Hole Depth Particle Size (mm)  Sieve Size
Number Number (feet) .005 .009 019 037 #200 #100 #50 #30 #16 #8 | #4 3/8" 3/4" 1 :h" 3"

2 MDW-2 0.0 - 1.0' 10.4 17 32.1 49.1 70.6 95 99.3 99.7 100 100 100 100 100 100 100

3 MDW-3 0.0 - 1.0' 11.9 18.3 29.3 40.3 56.2 87 98.6 99.3 99.8 100 100 100 100 100 100

4 M DW-4 0.0 - 1.0' 15.5 24.2 34.5 50.1 62.9 86.7 97.8 98.9 99.7 100 100 100 100 100 100

5 MDW-5 0.0 - 1.0' 5.5 8.7 15 34 61.4 94.1 99.1 99.7 99.9 100 100 100 100 100 100

6 MDW-6 0.0- 1.0' 12.1 18.2 30.3 40.9 64 93.1 98.9 99.5 99.8 100 100 100 100 100 100

7 MDW-7 0.0 - 1.0' 15.6 23.8 38.5 56.8 75.2 96 99.2 99.6 99.9 100 100 100 100 100 100

8 MDW-8 0.0 - 1.01 6.2 10.6 21.2 35.3 56.3 92 99.2 99.6 99.9 100 100 100 100 100 100

9 MDW-9 0.0 - 1.0' 16.4 25.5 41.1 59.3 86.2 98.9 99.6 99.9 100 100 100 100 100 100 100

10 MDW-10 0.0 - I.00 13 21.4 38.9 55.7 80.2 97.8 99.2 99.7 99.9 100 100 100 100 100 100

11 MDW-11 0.0 - 1.0' 13.6 18.4 30.4 44.8 70.8 96.2 99.3 99.6 99.9 100 100 100 100 100 100

12 MDW-12 0.0 - 1.0' 21.4 28 46.1 61.8 84.7 98.7 99.9 100 100 100 100 100 100 100 100

13 MDW-13 0.0 -1.0' 14.6 24.3 37.2 56.6 82.1 98.8 99.6 99.9 100 100 100 100 10( 100I 100

14 MDW-14 0.0 - 1.0' 14.1 22.2 36.4 56.6 85.1 98.6 99.4 99.8 99.9 100 100 loo 100 100 100
-

15 MDW-15 0.0- 1.0' 17.2 25.9 39.7 59.5 90.2 99.8 99.9 100 100 100 100 100 100 100 100

16 MDW-16 I 0.0 - 1.0' 15.3 22.9 38.2 54.4 82.3 98.7 99.5 99.8 99.9 100 100 100 100 100 100

17 MDW-17 0.0 - 1.0' 23.7 33.7 53.7 73.8 93.7 99.7 100 100 100 100 100 100 100 100 100

18 MDW-18 1 0.0 - 1.0' 19.9 28.92 45.2 65.1 87.6 99 99.6 99.9 100 100 100 100 100 100 100i

.



SAMPLE NO SAMPLE PREPARATION DEPTH (ft)

MDW-2 GRADATION ANALYSIS  0.0 TO 1.0'
TEST BY W'HAGS Date Prepared 1-21-2000

AREA PROJECT |FEATURE EXC NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM 1 MDW-2

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

M-AX _SIZE #30-600um PLUS 12= 0 036 1 --159-12- ; 0 0% 1 3"TO 5- -00%

P. INDEX NP CLASS OF FINES = ML  + OR - A LINE O.00

GRADATION OF GRAVEL SIZE

Molibm + #4 0.0% Sample Weight | 1479.00 Moisture . #4 176% Dry Weight 1257.65

(75 MM) | (37.5 MM) (19.0 MM) (9.5 MM) (4.75 MM) Total Mass

SIEVE SIZE 3· ' 1 1/7  3/4· 3/8· NO.4 Pasing

WET MATL & PAN ACC 0.00 0.001 0,00 0.00 000 4.75 mm Sieve

MASS OF PAN 0.00 O.00 O.00 0.00 0.00 (No. 4)

WET MASS RET 0.00  O.00 0.00 0.00 000 Simple Weight

DRY MASS RET 0.00 0.00 0.00: 0.00 -9.00 !12=1

DRY MASS PASSING 125765 1257.65 1257.65 1257.0 1257.65 Dry Weight

56 OF TOTAL PASSING 100.0% 1000% 100.0% 1 100.0% 100.0% 1257.65

GRADATION OF SAND SIZE

DRY WT MATI GRAMS FACTOR=%TOT PASS NO#4 / TOTAL WT

BEFORE WASHING = 52.90 = 1.8904

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 52.9

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO RET(GR) | PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 52.9 = 56 OF 100.0% 2,36 MM

16 0.0 52.9 TOTAL 100.056 1.18 MM GRAVEL 0.0%

30 0.1 528 PASSING 99.756 .600 MM SAND 29.4%

50 0.4 52,5 99.356 300 MM -200 70.6%

100 26 50.3 95.0% .150 MM .075 TO

15.5 37.4 70.6% .075 MM .005 = 60.2%

PAN 52.9 TESTED BY STEVENS DATE 1-13-2000 CU = O.00

TOTAL 52.9 CC_= 0.00

HYpROMETER ANALYSIS

HYDRO NO. BLUE .- DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME | TEMP C HYD READ HYD CORR ; COR READ | 96 TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.0 32.0 6.0 26.0 49.1% .037 MM Sampie

4 MIN i 23 0 23 0 6.0 17.0 32,1% .019 MM 17.6

19 MIN : 230 150 6.0 90 170% 009 MM Liquid Limi

60 MIN ' 23 0 115, 60 55 10.4% 005 MM NA

7HR 15MIN 00 1 00 0.0 0.0% 002 MM Plastic Limit1 --Ii - 1
25H 45MIN 0.0 0.01 0.0 00 0.0% i 001 MM NA

* * * * * + -0 - -- -- m
90 --- - - · . · · \
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60 . 1 ----- 1 1 .
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3" 1-12·· 3/4" 3/8' #4 #8 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes U S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

(MUs SILT WITH SAND



SAMPLE NO SAMPLE PREPARATION DEPTH (n)

MDW.3 GRADATION ANALYSIS : 0 0 TO 1 0'

TEST BY WH & GS ' Date Prepared 1-202000

AREA PROJECT FEATURE 'EXC. NO.

LAKE SAMPLES |CENTRAL CALIFORNIA MADLIJA DAM MDV+3

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12' 0.0%  5" TO 12' 0.0% 3" TO 5" 0.0%

P. INDEX NP CLASS OF FINES = 1 ML | +OR-ALINE 0.00

GRADATION OF GFAVEL SIZE

Moisture + M 0.0% Simple Weight 940.30 Maiture - M 15.6% Dry Weight 813.41

(75 MM) (37.5 MM) (190 MM) (9 5 MU) et 75 MM) Tolal Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY VVT MATL GRAMS

BEFOREWASHING =

DISH NO.

3- 11/2- 3/4" 3/8.

0.00 0.00 000 C

000 0.00 0.00 C

000 000 0.00 C

0.00 0.00 0.00 C

81341 813.41 813.41 81:

100.0% 100.0% 100.0% 100

GBARATION OF SAND SIZEE

FACTOR=%TOT PASS NO#4 / TOTAL WT

54.60

DRY MASS OF SAMPLE (SIEVED)

NO.4 Passing

1.00 0.00 4 75 mm S+eve

100 0.00 (No 4)

1.00 0.00 Sample Weight

lool 0.00 1[LGI1

I 41 813.41 Dry Weight

0% 1000% 81341

= 1.8315

25 54.6

SIEVING TIME 15 min

SIEVE

NO.

8

MASS . MASS  FACTOR X % TOTAL PARTICLE REMARKS

RET (GR) | PASS (GR) MASS PASS __BASSING DIAMETER

00 546 = % OF 100.056 ' 2.36 MM

16 ' 0.1 54.5 TOTAL 99.856 1.18 MM GRAVEL 0.0%

30 0.4 542 PASSING 99.356 .600 MM SAND 43.8%

50 0.7 53.9 | 98.6% 300 MM -200 56.2%

100 7.1 47.5 87.0% 150 MM .075 TO

200 23.9 307 56.2% 075 MM .005 = 44.3%

PAN 54.6 TESTED BY STEVENS DATE 1-13-2000 CU = 0.00

TOTAL 546 CC = O.00

HYDROMETER ANALYSIS

HYDRO NO. GREEN DISPERSING AGENT SODIUM HEX

START DATE 1-13-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA.  REMARKS
1 Moisture Total

1 MIN 23.0 27.5 55 22.0 40.3% 037 MM - - Sample

4 MIN 23.0 21 5 5.5 16.0 29 3% .019 MM 15.6

19 MIN 23.0 15.5 5.5 10.0 183% 009 MM Liquid Limit

60 MIN 23.0 120 5.5 65 119% .005 MM NA

7HR 15MIN 00 00 0.0 0.0 0.056 002 MM P Eastic Limit

25H 45MIN 0.0 00 0.0 0.01 0.0% .001 MM NA

100 1 I .    .. . +
--1

80 · · · · --

70  ··1
60:

50

11-- 1  \4 [40

It..lilli' ,
30

20 · · · · · + ,

10 -· · - -- - i · · · .0

0

3· 1-1/2- 3/4- 3/8- #4 #8

Screen Sizes US Standard

#16 #30 #50 #100 #200 037 019 009 005

Particle Diameter in Mitlimeters

SOILS CLASSIFICATION AND COMMON NAME

sEMLI_SANDISiLT



SAMPLE NO SAMPLE PREPARAT]ON DEPTH (ft)

MC)W-4 GRADATION ANALYSIS L__10 To ig_
TEST BY WH & GS Date Prepared 1-20-2000

AREA PROJECT i FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDW-4

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12" 00% 1 5" TO 12- | 0.0% 3" TO 5" 00%

2-1.NDEX ' 4.1 CLASS OF FINES = 1 _CL-ML  +OR-ALINE 0.00

GRADATION OF GRAVEL SIZE

Moisturi + 04 0.096 ' Sarl.ple Weight 924.10 Misture -#4 : 18.0% Cly Weight 783.14

(75 MM) (37.5 MM) (190 MM) (9.5 MM) (4.75 MM) Tolal Mass

SIEVE SIZE 3' 1 1/2- 3/4. 3/8- NO.4 Passing

WET MATL & PAN ACC O.00 O.00 0.00 · 0.00 000 4 75 mm Sieve

MASS OF PAN 0.00 O.00 0.00 0.00 0.00 (No 41

WET MASS RET 0.00 0,00 0.00 0.00 0.001 Smpie Weighl

DRY MASS RET 0.00 0,00 000 0.00 0.001 ELS[ami

DRY MASS PASSING 783.14 783.14 783.14 783.14 783.14 Dry Weight

% OF TOTAL PASSING _100.0% 100.0% 100.056 100.0% 100.0% 783.14

GRADATION OF SAND SIZE

DRY WT MATL GRAMS  FACTOR=%TOT PASS NO#4 /TOTAL WT

BEFORE WASHING = 57.90| = 1.7271
DISH NO DRY MASS OF SAMPLE (SIEVED)

25 57,9

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE | REMARKS

NO RET(GR) PASS(GR) MASS PASS PASSING DIAMETER |

8 0.0 57.9 = % OF 100.0% 2.36 MM

16 0.2 573 TOTAL 99.7% 1.18 MM GRAVEL 0.0%

30 0.6 57.3 PASSING 98.9% .600 MM SAND 37.1%

50 1.3 566 97.8% 300 MM -200 62.9%

100 77 50.2 86.7% 150 MM .075 TO

200 21 5 36.4 62.9% 075 MM .005 = 47.4%

PAN 579 TESTED BY STEVENS DATE 1-14-2000 CU = 0.00

TOTAL 579 CC = O.00

HYDROMETIER ANALYSIS

HYDRO NO BLUE DISPERSING AGENT SODIUM HEX

START DATE 1-13-2000 'AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 230 35.0 6.0 29.0 501% .037 MM Sample

4 MIN 23.0 26.0 6.0 20.0 34.5% .019 MM 18.0

19 MIN 23.0 20.0 6.0 14.0 24.2% .009 MM Liquid Limit

60 MIN 23.0 15.0 6.0 9.0 155% .005 MM 26.7

7HR 15MIN 0.0 0.0 0.0 I 00 00% 002 MM Plastic Limit

25H 45MIN 0.0 0.0 001 0.0 0.0% .001 MM 22.6

100 I . I . 0 .
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Screen Sizes U S Standard Particle Diameter in Millimeters
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SAMPLE NO SAMPLE PREPARATION DEPTH (R)

MDW-5 GRADATION ANALYSIS 0 0 TO 1 0'

TEST BY WH & GS Date Prepared 1-20-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA ]MATILIJA DAM 1 MOW-5

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12" 0.0% 5"TO 12" | 0.0561 3" TO 5" 00%

P. INDEX 4.1 CLASS OF FINES = 1 ML  + OR- ALINE 000

GRADATION OF GRAVEL SIZE

Moisture + 04 : 0.0% | Sampl,Weight 787.40 Moislure -#4 11.296 Dry Weight _ | 708.09

(75 MM) (37.5 MM) p (19 0 MM) (9.5 -) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

mT MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFOREWASHING =

3- 11/2" 3/4. 3/8

0.00 ' 0.00 D.00!

000 0.00 0.00 

DOCI 0.00! 0.00

0.001 0.00 0.00

708.09 708.09 708.091

100.0°.6 1000% 1000%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL Va

63.30

, No.4 Passing

0.00 · 0.00 4.75 mm S/ve

O.00 O.00 (No 4)

0.00 0.00 Sampie Weight

0.00 0.00 | m.gram,
708.09 708.09 Dry Weight1000%' 100.0% 708.09

= 1.5798

DISH NO. DRY MASS OF SAMPLE (SIEVEED)

25 63.3

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTI DIE REMARKS

NO. RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 00 63.3 = % OF 100.056 2.36 1/IM

16 0.1 632 TOTAL 99.956 1.18 MM GRAVEL O.0%

30 0.2 63.1 PASSING 99.7% -600 NM j SAND 38.6%

50 0.6 62.7 99.1% 300 NIM -200 61.45;

100 3.7 59.6 94.1% 150 ial .075 TO

20 24.4 38.9 61.456 075 1- 005 = 55.994

PAN 63.3, TESTED BY STEVENS DATE 1-14-2000 CU = 0.00

TOTAL 63.3-[ - CC = 0.00

HYDROMETER ANALYSIS

HYDRO No. GREEN DISPERSING AGENT SODIUM HEX

START DATE 1-13-2000 AMOUNT

TIME TEMP C HYD READ HYO CORR COR READ 56 TOT PAS PART DIA.

125 ML

REMARKS

25H 45MIN

23.0 27.0 5.5 21,5 34.096

23.0 15.0 5.5 9.5 15.096

23.0 11.0 5.5 5.5 8.756

23.0 90 5.5 35 5.5%

0.0 0.0 0.0 00 0.09

0.0 00 0.0 00 0.05

50
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8 3 8 8@
Percent Passing

Moisture Total

1 MIN .037 MM Sample

4 MIN 019 MM 112

19 MIN .009 MM Liquid Limit

60 MIN 005 MM 1 NA

7HR 15MIN I 002 MM i Plastic Limit

| 001 MM 1 NA

3 1 -1/2" 3/4- 3/8 44 #8 #16 #30 #50 #100 #200 037 019 009 005

Screen Sizes US. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO. SAMPLE PREPARATION DEPTH (R)

MOW-6 2 GRADATION ANALYSIS 0.0 TO 1.07

TEST BY WH & GS | Date Prepared 1-21-2000

AREA |PROJECT FEATURE EXC. NO.

LAKE SAMPLES |CENTRAL CALIFORNIA IMATILIJA DAM MDW-6 |

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE  1.18mm PLUS 12" 0.0% i 5" TO 12" 1 3" TO 5" , 00%

P. INDEX | 34 CLASS OF FINES = ML | +OR-ALINE 0.00

GRADATION OF GRAVEL SIZE

Moisture + #4 0.0% Sampie Weight 747.00 Moisture -#4 8.6% Dry Weight 687.85

(75 MM) (37.5 MM) (19.0 MM) I (95 MM) (4.75 MM) Total Man

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

30 11/7 3/4» 3/8'

0.00 0.00 0.00

0.00 ! 000 0.00 '

000 000 000:

000 000 000;

687.85 687.85 68785 |

100 0% 100.0°,6 100.0%

_GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL Wr

66.00:

i NO.4 Passing

0.00 0.00 4 75 mm Sieve

O.00 O,00 ING 4)

0.00 000 Sample Weight

0.00 0€] In Grams
687.85 687.85 Dry We,41

100.0% I 100.0% 687.85

= 1.5152

DISH NO DRY MASS OF SAMPLE (SIEVED)

25 i 660

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET (GR) PASS(GR) MASS PASS PASSING DIAMETER

8 00 66.0 = % OF 100.0% 2.36 MM

16 01 65.9 TOTAL 99.8% 1.18 MM GRAVEL 0.0%

30 0.4 65.6 PASSING 99.5% 600 MM SAND 36.0%

50 07 65,3 989% 300 MM -200 64.0%

100 46 61.4 93.1% 150 MM .075 TO

200 23.8, 42.2 64.0% 075 MM .005 = 51.9%

PAN 66.01 TESTED BY STEVENS DATE 1-14-2000 CU = O.00

TOTAL 66.0 CC = O.00

HYDROMETER ANALYSIS

HYDRO NO. blue DISPERSING AGENT SODIUM HEX

START DATE 1-13-2000 AMOUNT 125 ML

TIME TEMP C HYD READ _ HYD CORR ! COR READ % TOT PAS PART DIA REMARKS

Moisture Total

1 MIN 23.0 330 6.0 27 0 409% 037 MM Sample

4 MIN 23.0 26.0 60 20.0 30.3% .019 MM 8.6

19 MIN 23.0 180 6.0 12.0 18.2% .009 MM Liquid LimR

60 MIN 23.0 140 6.0 | 8.0 121% .005 MM 23 5

7HR 15MIN 0.0 0.0 00 0.01 00% .002 MM ' Plastic LimR

25H 45M1N 0.0 O.0 0.01 0.01 0.0% 001 MM i 20.1

lou l , 0 0 0 0 0 .----
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SAMPLE NO. SAMPLE PREPARATION DEPTH (n)

MDW-7 GRADATION ANALYSIS 0.0 TO 1.0'

TEST BY WH & GS Date Prepared 1 1-21-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES ,CENTRAL CALJFORNIA MATILIJA DAM MDW-7

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12' 0.0% 5'TO 12' 0.0% 3- TO 5- 1 00%

P INDEX 5,3 CLASS OF FINES = CL-ML + OR - A LINE 1 0.00

GRADATION OF GRAVEL SIZE

M.sture + - 00% Sarrpe Weigh{ 792.90 Moi:bre- *4 188% Dry Weigh, 667.42

(75 MM} (37 5 MM) (190MM) (95 MM) (4.75 MM) Totai Mass

SIEVE SIZE 3" 1 1/2" 3/4- 3/8- N04 Passing

WET MATL & PAN ACC 0.00 0.00 0.00 0.00 0.00 4 75 mm Sieve

MASS OF PAN 0.Do 0.001 0.00 0.00 0.00 (No 4)

WET MASS RET O,00 0.00 0.00 O.00 O.00 Sample Weight

DRY MASS RET 0.00 0.00 0.00 0.02 0.00  in Grams
DRY MASS PASSING 667,42 667.42 667.42 667.42 667 42 Dry Weigh[

% OF TOTAL PASS!NG 1000% 1000%' 100.0% 100.056 100.0% 667.42

GRADATION OF SAND SIZE

DRY WT MATL GRAMS FACTOR=%TOT PASS NO#4 / TOTAL WT

BEFOREWASHING = 54.60 = 18315

DISH NO DRY MASS OF SAMPLE (SIEVED)

25 54,6

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET (GR) PASS (GR) MASS PASS | PASSING DIAMETER

8 0.0 54.6 = 56 OF 100.0% 2.36 MM

16 0.1 54,5 TOTAL 99.9% 1.18 MM GRAVEL 0.0%

30 0.2 54.4 PASSING 99.6% .600 MM SAND 24.8%

50 0.5 54.1 99.2% 300 MM -200 75.2%

100 22 52.4 96.0% 150 MM 075 TO

200 13.6 41.0 75.2% 075 MM .005 = 59.6%

PAN 54.6 TESTED BY STEVENS DATE 1-14-2000 CU = 0.00

TOTAL 54.6 CC = 0.00

HYDROMETER ANALYSIS

HYDRO NO. GREEN DISPERSINGAGENT SODIUM HEX

START DATE 1-13-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ 56 TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.0 36.5 5.5 31.0 56.8% .037 MM Sample

4 MIN 23.C 26.5 5.5 210 38.5% .019 MM 188

19 MIN 23.0 18.5 55 130 238% .009 MM Liquid Limit

60 MIN 23 0 140 5.5 8.5 15 6% 005 MM 26.6

7HR 15MIN 0.0 00 00 00 00% .002 MM Plastic Limit

25H 45MIN 0.0 00 0.0 0.0, 0.0% I .001 MM 21.3
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Screen Sizes US Standard

#16 #30 #50 #100 #200 037 019 009 005

Particle Diameter In Millimeters

SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO. SAMPLE PREPARAT]ON DEPTH m)

MDV+8 GRADATION ANALYSIS 0.OTO 1.0'

TEST BY WH & GS Date Prepared 1-20-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDW-8

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm FLUS 12" | 0.056 | 5" TO 12· | 0.0% 3" TO 5" 0.0%

8·_INDEX NP CLASS OF FINES = | ML | +OR-ALINE O.00

GRADATION OF GRAVEL SIZE

Moisture + #4 00% Sample Weight 1431 60 Moisture - #4 21.696 Dry Weigh! 1177.30

(75 MM) (37.5 MM) (19.0 MM) (9.5 MM) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

11/2" 3/4- 3/81

0.00 0,00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0+00

1177.30 1177.30 1177.30

100.0% 100.0% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

56.70

+ ND.4 Passing

0.00 0.00 4.75 mm Sieve

0.00 0.00 (No 4)

0.00 0.00 Sample Weight

0.00 0.00 inG[am;

1177.30 1177.30 Dry Weight

100.0% 100.0% 1177,30

= 1.7637

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 56.7

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X 56 TOTAL PARTICLE REMARKS

NO. RET (GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 56.7 = % OF 100.0% 2.36 MM

16 0.1 56.6 TOTAL 99.9% 1.18 MM GRAVEL 0.0%

30 0.2 56.5 PASSING 99.6% .600 MM SAND 43.7%

50 0.5 56.2 99.2% .300 MM -200 56.3%

100 4.6 52.1 92.0% 150 MM .075 TO

24.8 31.9 56.356 075 MM .005 = 50.2%

PAN 56.7 TESTED BY STEVENS DATE 1-14-2000 CU = O.00

TOTAL 56.7 CC = O.00

HYDROMETER ANALYSIS

HYDRO NO. BLUE DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA. REMARKS

Moisture Total

26.0 6.0 20.0 35.3%

18.0 6.0 12.0 21.2%

12.0 6.0 6.0 10.6%

9.5 6.0 3.5 6.2%

0.0 00 0.0 0.0%

0.0 0.0 0.0 0.0%

40

30 1-

20

10 I

0

:REWVWWW
1 MIN 23.{ .037 MM Sample

4 MIN 23( 019 MU 216

19 MIN 23.( .009 MM Liqujd Limit

60 MIN 23( 005 MM NA

7HR 15MIN 01 .002 MM Plastic Limit

25H 45MIN 01 .001 MM NA

3" 1-1/2" 3/4· 3/8'· #4 #8 #16 #30 #50 #100 #200 .037 019 009 005

Screen Sizes U.S. Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

s{MU-_SANImalLI



SAMPLE NO.

MDW-9

SAMPLE PREPARATION

GRADATION ANALYSIS

DEPTH (n)

OOTO 1 0

TEST BY

AREA

LAKE SAMPLES

MAX SIZE

WH&GS | Date Prepared 1-21-2000

IPROJECT iFEATURE lEEXC. NO.

CENTRAL CALJFORNIA MATI-IJA DAM MDW-9

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME
1 T

600um PLUS 17 | 0.0% 5"TO 12- I 0.0% 3-TO 5' | 0.0%

P. INDEX 4.6 CLASS OF FINES = CL-ML  + OR-ALINE 0.00

GRADATION OF GRAVEL SIZE

Moisture + #4 0.0% fi-m#o Weight 1048.70 Moisture - M 19.4% Dry Weight 878.31

(75 MM) (37.5 MM) (19 OMM) (95 MM) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

DISH NO.

3· 11/2" 1 3/4' 38"

0.00 0.00 0.00 0

0.00 0.00 0.00 C

000 0,00 0.00 C

0,00 0.00 0.00 C

878.31 878.31 87831 878

100.0% 100.0% 100.056 100

GRADATION OF SAND SIZE

FACTOR=°*TOT PASS NO#4 /TOTAL Wr

_5480
DRY MASS OF SAMPLE (SIEVED)

NO.4 Passing

).00 0.00 4 75 mm Sieve

)+00 O.00 (No 4)

1.00 0.00 sampie Weight

'.00 0.00 in grams

.31 878 31 Dry Weight

0% 100.0% 878.31

1.8248

25 548

SIEVING TIME 15 mj,

SIEVE MASS MASS FACTOR X :6 TOTAL PARTICLE REMARKS

NO. RET (GR)  PA§.S (GR) MASS PASS PASSING DIAMETER

8 0.0 54.8 = % OF 1000% 2.36 MM

16 0.0 54.8 TOTAL

30 0.1 54.7 PASSING

100.0% 1.18 MM GRAVEL 0.0%

99.9% .600 MM | SAND 13.8%

50 02 54.6 99.6% 300 MM -200 86.2%

100 0.6 54 2 98.9% 150 MM .075 TO

200 7.6 47.2 862% 075 MM .005 = 69.8%

PAN 548 TESTED BY STEVENS DATE 1-14·2000 CU = 0.00

TOTAL 54.8 CC = O.00

HYDROMETER ANALYSIS

HYDRO NO, GREEN |DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.5 37.5 50 32.5 59.3% .037 MM Sample

4 MIN 23.5 27.5 5.0 22.5 41.1% .019 MM 19.4

19 MIN 23.5 190 5.0 14.0 25,5% 009 MM Liquid Limit

60 MIN 23.5 14.0 5.0 90 16.4% 005 MM 28 2

7HR 15MIN 0.0 0.0 00 0.0 0.0% .002 MM Plastic Limit

25H 45MIN 0.0 | 0.0 0.0 0.0 0.0% .001 MM 23.6

lou . . . . . . . I

90 1 . , --
1 1

80

70

60 *

50 .-_

40·._*

30

20

10

0

3- 1-12- 34' 3/8- 04 #8 #16 #30 150 #100 #200 037 019 009 005

Screen Sizes U S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

CL=ML_SiLIkCLAY



SAMPLE NO.

MDW-10

SAMPLE PREPARATION DEPTH (n)

GRADATION ANALYSiS L_ 0-0 TO 1.0'
TEST BY WH&GS : Date Prepared 1-21-2000

AREA PROJECT FEATURE

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM i

PERCENT OF TEST PIT OR AUGER F-OLE OVERSIZE BY VOLUME

MAX SIZE  1.18mm PLUS 12' 0.0% 5» TO 12" 00%

EXC NO

MDW-10

3" TO 5" 0.0%

+OR-ALINEP INDEX 3.1 CLASS OF FINES = ML 0,00

GRADATION OF GRAVEL SIZE

Molitum + #4 1 0.0% Sample Weight 878.00 Moisture· *4 173% Dn,Weight 748.51

(75 MM) (37.5 MM) (19.0 MM) (9.5 MM) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/2" 3/4' 3/8'

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

000 0.00' 0.00

748,51 748.51 74851

100096 100.0% 100.0%,

GRADATION OF SAND SIZE 

FACTOR=%TOT PASS NO#4 / TOTAL WT

65.501

, No.4 Passing

0.00 0.00 4.75 mm Sieve

O.00 O.00 (No 4)

000 0.00 Sampie WIght

0.00' 0.00 La.Glm,

748.51 748.51 Dry Weight

1000% 100.0% 748.51

1,5267

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 | 65.5

SIEVING T]ME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS (GR) MASS PASS PASSING DIAMETER

8 0.0 655 = % OF 100.0% 2.36 MM

16 0.1 654 TOTAL 99.9% 1.18 MM GRAVEL 0.0%

30 0.2 65.3 PASSING 99.7% .600 MM SAND 19.8%

50 0.5 65.0 99.2% .300 MM -200 80.2%

100 1.4 64.1 97.8% .150 MM .075 TO

13.0 52.5 80.2% 075 MM .005 = 67.2%

PAN 65.5 TESTED BY STEVENS DATE 1-14-2000 CU = 0.00

_JOTAL 65.5 O.00C:C =

HYDROMETER ANALYSIS

HYDRO NO. BLUE DISPERSING AGENT SODIUM HEX

START 'DATE 01-07-2000 AMOUNT 125 ML

TIME TEMPC HYD READ HYD CORR ' COR READ % TOT PAS PART DIA. REMARKS

42.0 5.5 36.5 55 7%

310 55 25.5 389%

195 55 14.0 21.4%

140 5.51 85 130%

00 0.0 0.0 0.0%

0.0, 0.01 0.0 0.0%

T

80

70

. L
50

40

30

20

10

0

Moisture Total

1 MIN 23.: .037 MM Sample

4 MIN 23: .019 MM 173

19 MIN 23.6 .009 MM Liquid Limit

60 MIN 23£ 005 MM 28.5

7HR 15MiN 0( 002 MM Plastic Limrt

25H 45M1N 0( 001 MM 254

3" 1 -1/2- 3/4- 3,8- #4 #8 #16 #DC) #50 #100 #200 037 019 009 005

Screen Sizes U S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

[ML}s SILT-IHSAND



SAMPLE NO,

MEV+11

SAMPLE PREPARATION

GRADATION ANALYSIS

DEPTH (R)

| 0 0 TO 1,0'
TEST BY WH&GS  : Date Prepared 1-21-2000

AREA PROJECT FEA-URE EXC. NO.

LAKE SAMPLES ,CENTRAL CALIFORNIA MAT LIJA DAM .1_ MDW-11 I
PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12" 0.056 5" TO 12" 00% 3" TO 5" 0.056

ILINDEX . 1.4 |CLASS OF FINES = ML  +OR-ALINE 0.00

GRADATION OF GMVEL SIZE

Moisture + 14 0.0% Sample Weight 1039.60 Ii'loisture - #4 16.7% Dfl,Wighl 890.83

(75 MM) (37.5 MM) (19.0 MM) (9.5 MM) et 75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

6% OETOTAL PASSING

DRY WT MATI GRAMS

BEFORE WASHING =

3" 11/2" 3/4" 3/8'

000 0.00 0.00

0.00 0.00 000

000' 0.00 0,00'

0.00 0.00 0.00

890.83 890.831 890.83

1000% 100.0% 100.056

GRADAT*i_OF SAND S[ZE

FACTOR=%TOT PASS N D#4 / TOTAL VE

62.50

1 NO 4 Passing

0.00 0.00 4 75 mm Speve

000 000 (No 4)

0001 0,00 sample Weight

0.001 000 in Grams

890 83' 890.83 Dry weigm

100.0% 100056 890.83

= 1.6000

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 62.5

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 62.5 = 56 OF 100.0% 2.36 MM

16 0.1 624 TOTAL 999% 1.18 MM GRAVEL 0.0%

30 03 62.3 PASSING 996% .600 MM SAND 29.2%

50 04 62.1 99.3% 300 MM -200 70.8%

100 24 60.1 96.2% 150 MM | .075 TO

200 183 44.2 708% .075 MM .005 = 57.2%

PAN 62,5, TESTED BY STEVENS DATE 1-14-2000 CU = O.00

TOTAL 62.5 1 CC = 0.00

HYDROMETER ANALYS S

HYDRO NO. GREEN DISPERSINGAGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYO CORR COR READ % TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.5 33.0 5.0 28 01 448% 037 MM i Sample

4 MIN 23.5 24.0 5.0 19.0 30.456 .019 MM  16.7

19 MIN 23.5 16.5 50 115 18.4% .009 MM j Liquid Limit

60 MIN 23.5 13.5 5.0 851 136% 005 MM 249

7HR 15MIN 00 0.0

25H 45M1N 0.0 0.0 1

00 00 00% 002 MM 1 Plastic Limit

00 00 0.0% i .001 MM I 23.5

ll)0 i , ..... .
1

1
1..

-

1                                                                          . 1

\

50 :
+ 0

40

30··· ·· 4

20 --- ----. 1 1 -

10 ·

0

3 1-1/2" 3/4- 3.V #4 #8 #16 #3) #50 #100 #200 037 019 009 005

Screen Sizes U S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

(MO SILT WITH SAND



SAMPLE NO. SAMPLE PREPARATION DEPTH (ft)

MDW-12 GRADATION ANALYSIS 0.0 TO1.0'

TEST BY ' WH & GS | Date Prepared 1-21-2000

AREA PROJECT FEATURE EXC. NO

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDW-12

PERCENT OF TEST PIT OR AUGER FOLE OVERSIZE BY VOLUME

MAX SIZE 300um PLUS 12" 00% 5' TO 12- 0.0% 3 TO 5" 00%

P INDEX 5.5 CLASS OF FINES = CL-ML + OR - A LINE . 0.00

GRADATION OF GRAVEL SIZE

MisbA+IA 0.0% Sample Weight 883.40 Moisture · M ' 16.956 Dry Weight 755.69

(75 MM) (37.5 MM) ' (19.0 MM) (9.5 MM} (4.75 MM) Tolal Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

56 OF TOTAL PASSING

DRY WT MATL GRAMS

3- 110" 3/4' 3/8'

000 0.00 0.00

000 0.00 0.00

0.00 0.001 0.00

0.00 0.00 0.00

755.69 755.69
100.056 loopyo 100.096

755.69

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

, No.4 Pas/ng

0.00 0.001 4 75 mm Sieve

O.00 O.00 (NO 4)

000 0.00 Sample Weighl

000 0.00 in Grams

755.69 755.69 Dly weight

100.056 100.056 755.69

BEFORE WASHING = 60.70 = 1 6474

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 60.7

SIEVING TIME 15 min

SIEVE MASS i MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) | PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 60.7 = % OF 1000% 2.36 MM

16 0.0 60.7 TOTAL 100,0% 1.18 MM GRAVEL 0.0%

30 0.0 60.7 PASSING 1000% .600 MM SAND 15.3%

50 0.1 691 99.9% 300 MM -200 84.7%

100 08 59.9 98.7% 150 MM .075 TO

200 9.3 514 I 84,7% 075 MM .005 = 63.3%

PAN 60.7 TESTED BY STEVENS 1 DATE 1-14-2000 CU = O.00

TOTAL 60.7 1 CC = 0.00

HYDROMETER ANALYSIS

HYDRO NO. BLUE DISPERSINGAGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ 96 TOT PAS PART DIA REMARKS

Moisture Total

1 MIN 23.f .037 MM Sample43.0 55 37.5 61 8%

33.5 5.5 28.0 461%

22.5 5.5 170 280%

185 55 13.0 21.4%

0.0 004 00 00%

0.0 0.0 4 0.01 00%

30

20

10

0

4 MIN 23.: .019 MM 169

19 MIN 23.: .009 MM , Liquid Limit

60 MIN 23: 005 MM 27.7

7HR 15MIN I 0.( .002 MM Plastz Limit

25H 45MIN 01 .001 MM 22 2

3- 1-12 34' 3/Er #4 #8 #16 #30 050 #100 #200 037 019 009 005

Screen Sizes U S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

ICL-MLEL__SILI-CLAY_m[H-SAND



SAMPLE NO. SAMPLE PREPARATION DEPTH {ft)

MC)W-13 GRADATION ANALYSIS 0.0 TO1.0'

TEST BY WH & GS Date Prepared 1-21-2000

AREA PROJECT FEATURE EXC NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDW-13

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 600um PLUS 12" O.0% 5" TO 12" 0.0% 1_ 3" TO 5" 0.0%

P. INDEX 5.4 gLASS OF FINES = | CL-ML +OR - A LINE -- 0.00

GRADATION OF GRAVEL SIZE

Mo,lure + *4 0.0% Sarnple Weight 1180.20  Moisture.#4 24.4% Dry Weight 948.71

(75 MM) (37.5 MM) i (190 MM) (9.5 MM) (4 75 MM) Total Mass

SIEVE SIZEE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

0,6 oF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/2" 2 3/4" 3/8'

0.00 0.00 0.00

0.00 0.00 0.00

000 0.00 0.00

0.00 0.00 0.00

948.71 948.71 948.71

100.0% 100.0% 1000%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

61.80

' NO.4 _ __- Passing

0.00 0.00 4 75 mm Sieve

0.00 O.00 (No. 41

0.00 0.001 Sample Weight

0.00 0.00 lr,_G[am;

948.71 948.71 Dry We,ht

1000% 100.0% 948.71

1.6181

USH NO DRY MASS OF SAMPLE (SIEVED)

25 61.8

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS (GR) | MASS PASS PASSING DIAMETER

8 00 61 8 = 56 OF 1000% 2.36 MM

16 0.0 618 TOTAL 100.0% 1.18 MM GRAVEL 0.0%

30 0.1 61.8 PASSING 99.9% 600 MM SAND 17.9%

50 03 61.6 99.6% 300 MM -200 82.1%

100 0.7 61.1 98.8% 150 MM .075 TO

200 11.1 50.7 82.1% 075 MM 005 = 67.5%

PAN 61.8 TESTED BY STEVENS DATE 1-14-2000 CU = O.00

TOTAL 61.8 CC = O.00

HYDROMETER ANALYSIS

HYDRO NO. GREEN |DISPERSINGAGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYO READ HYD CORR COR READ % TOT PAS PART DIA.  REMARKS

Moisture Total

1 MIN 23.5 400 5.0 35.0 566% .037 MM Sample

4 MIN 23.5 28.0 5.0 23.0 37 2% .019 MM 24,4

19 MIN 23.5 20 0 5.0 150 243% .009 MM Liquid Limit

60 MIN 23.5 140 5.0 9.0 146% 005 MM 29,2

7HR 15MIN 00 00 0.0 00 00% .002 MM Plastic Limit

25}4 45MIN 0+0 0.0 0.0 00 0.0% 001 MM 23.8

100 . . . . . . . .

90

80 · · · · - - - - *

70· + + · + ---.-. -- 1

60

50

40

30

20

10

0

3- 1 -1 2- 3/4- 3/8- #4 #8 #16 #33 #50 #100 #200 037 019 009 005

Screen Sizes U S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

(CL=MUL... SILTY CLAY-jMTH SAND



SAMPLE NO

MDW-14

SAMPLE PREPARATION

GRADATION ANALYSIS

DEPTH {R)

0 0 TO 1.0

TEST BY WH & GS Date Prepared I 1-21-2000

AREA PROJECT ,FEATURE EXC, NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDW-14

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 1.18mm PLUS 12·_ 0 0% | F TO 17 0.0% 3" TO 5* 00%

P. INDEX 4.1 CLASS OF FINES = 1 CL-ML + OR - A LINE 0.00

GRADATION OF GRAVEL SIZE

Moislur,+04 0.0% , SImple E!,01 ' 979.80  Moistum - 04 24.4% Dry Weight 787.62

(75 MM) (37.5 MM} i {19 0 MM) (9 5 MM) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/2· 3/4' 3/8'

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 000

000 0.00 0.00

787.62 787.62 787.62

100.0% 100.0% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT
4950

' NO.4 Passing

0.00 0.00 • 75 mm Sieve

0,00: 0.00 (No 4)

0.00 0.00 Sample We,ght

0.00 0.00 in GrainG

787.62 787.62 Dry weight

100.0% 100.096 787.62

= 2.0202

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 49.5

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X ' 4 TOTAL PARTICLE | REMARKS
NO RET(GR) PASS(GR) MASS PASS | PASSING DIAMETER

8 00 49 5 = % OF 100,0% 2.36 MM

16 00 49 5 TOTAL 999% 1.18 MM GRAVEL 0.0%

30 0.1 49.4 PASSING 998% .600 MM : SAND 14.9%

50 03 492 994% 300 MM -200 85.1%

100 0.7 48.8 986% 150 MM .075 TO

200 7.4 42.1 851% 075 MM .005 = 70.9%

PAN 49.5 TESTED BY STEVENS DATE 1-18-2000 CU = O.00

_TOTAL 49.5 | CC = 0.00

HYDROMETER ANALYSIS

HYDRO NO. GREEN iDISPERSINGAGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA, REMARKS

Moisture Total

1 MIN 23.5 33.0 50 280 56.6% .037 MM Sample

4 MIN 23.5 230 5.0 18.0 36.4% .019 MM 20.5

19 MIN 23.5 16.0 5.0 11.0 22 2% .009 MM Liquid Limit

60 MIN 23.5 12.0 50 70 14.1% .005 MM 29.8

7HR 15MIN 0.0 0.0 00 0.0 0.0% .002 MM Plastic Limit

25H 45MIN 0.0 0.0 0.0 0.0 0.0% .001 MM 25.7

101//-"9 ' / 0 0 . -0-.

90

80

70· · ,

60

501

401

30'
.. - 1_-

20, ··· .....
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3- 1-1,7 84· 3/8- #4 #8

Screen SIzes US Standard

#16 #3C #50 #100 #200 037 019 009 005

Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

(CL=MUs SILTY CLAYWITM SAND



SAMPLE NO

MC)W-15

SAMPLE PREPARATION

GRADATION ANALYSIS
DEPTH (M)

0 0 TO 1.0'

TEST BY WH & GS 
Date Prepared 1-21-2000

AREA PROJECT 'FEATURE EXC. NO

LAKE SAMPLES CENTRAL®LIFORNIA .__ IMMiLIe DAM _ Mow-1 5

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE 300um PLUS 12" 09%_ 5" TO 12" ---- 00% 3" TO 5" 0.056

P. INDEX 7.8 CLASS p E_FINES . CL | + OR-ALNE 0.00
----- --

GRADATION OF GRAVE SIZE

Moisture + :4 0.0% | Sample Weight 560.20 Moisture - #4 83%  Dry Weight 517.27

(75 MM) (37 5 MM) (19 0 MM) (9.5 -) | (4.75 -) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

56 OF TOTAL PASSLNG

DRY VE MATI GRAMS

BEFORE WASHING =

1 3- ' 11/r 3/4" 3/8·

0.00 o.ool 0.00

0.001 0.00 000

0001 0.00 0.00

0.00 000 0.00

517.27 517.27 I 517.27

1000% 100.0% 100.0% I

GRADATION_OF SAND SIZE

FACTOR=%TOT PASS N 0#4 /TOTAL WT

58.00

' NO.4 Pass.g

0.00 0.00 4 75 mm Sieve

O.00 O.00 (No 4)

0.00 0.00 Sa/4.Weight

0001 0.00 ilarami

51727 517.27 Dry Weight

100.0% I 100.0% i 517.27

1.7241

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 58 0

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE  REMARKS
NO. RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 58.0 = % OF 100.0% 2.36 MM

16 0.0 580_ TOTAL 100.0% 1.18 MM GRAVEL 0.0%

30 0.0 58.0 PASSING 100.0% ' .600 MM ; SAND 9.8%

50 00 58.0 99.9% 300 MM -200 90.2%

100 0.1 57.9 99.8% 150 MM .075 TO
200 5.7 52.3 90.2% I 075 MM .005 = 73.0%

PAN 580 TESTED BY STEVENS DATE 1-18-2000 CU = 0.00

TOTAL 580 CC = O.00

HYDROMETER ANALYSIS

HYDRO No. BLUE |DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.5 40.0 5.5 34,5 59.5% .037 MM Sample

4 MIN 23,5 285 5.5 23.0 _ 39_7% .019 MM 83

19 MIN 23.5 20.5 5.5 15.0 259% .009 MM Liquid Limrt

60 MIN 23.5 155 5.5, 100 17.2% .005 MM 295

7HR 15MIN 00

25H 45MIN 0.0

0.01 001 00 00% .002 MM Plastic Limit

0.01 0-01 0.01 0.0% 001 MM 1 21.7

lue . . . . . . . . .

90 · -- . . 1

80 -· · · · ,

70

60 ' .
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401' i .
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0

3" 1-1/2- 3/4·· 3/8" #4 48 #16 #30 #50 #100 #200 037 019 009 005
Screen Sizes U S Standard Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

C L LEAN CLAY



SAMPLE NO. SAMPLE PREPARATION DEPTH (fl)

MDW-16 GRADATION ANALYSIS 0.0 TO 1.0'

TEST BY WH & GS Date Prepared 1-21-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA MAT ILIJA DAM MDW-16

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE | 1.1rnm PLUS 12' 00% 5-TO 12- 00% 3' TO 5" 00%

P. INDEM 5.4 CLASS OF FINES = CL-ML +OR-ALINE 000

GRADATION OF GRAVEL SIZE

Moistwe • / 00% Sample Weight | 722.80 -_Moistule · #4 10.4% Dry Weight 654.71

(75 MM) | (37 5 MM) (19 0 MM) (9.5 MM) (4.75 MM) Total Mm

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" ' 11/2" 3/4" 3/8'

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0,00

0.00 0.00 0.00

654.71 654.71 654.71

1000% 1000% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL WT

52.40

' NO.4 Passing

0.00 0.00 4 75 mm Sieve

O.00 O.00 (NO 4)

0.00 000 Sample Weight

0.00 0.00  20 Gram,
654.71 654.71 Dryweighi

100.0% ... 100.0% | 654.71

= 1 9084

DISH NO. |DRY MASS OF SAMPLE (SIEVED)
25 52 4

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X   % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 52.4 = % OF 100.0% 2.36 MM

16 0.0 52.4 TOTAL 99.9% 1.18 MM GRAVEL 0.0%

30 0.1 52.3 PASSING 99.8% .600 MM SAND 17.7%

50 02 52.2 99.5% 300 MM -200 82.3%

100 07 51.7 98.7% 150 MM .075 TO

200 93 43.1 82.3% 075 MM .005 = 67.1%

PAN 52,4 TESTED BY STEVENS DATE 1-18-2000 CU = 0.00

TOTAL 524 CC = 0.00

HYDROMETER ANALYSIS

HYDRO NO. GREEN !DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYO CORR COR READ 56 TOT PAS PART DIA. I REMARKS
Moisture Total

1 MIN 23.5 33.5 5.0 28.5 544% .037 MM Sample

4 MIN 23.5 25.0 5.0 20.0 382% .019 MM 104

19 MIN 23.5 17.0 5.0 12.0 229% .009 MM Liquid Limit

60 MIN 23.5 13.0 50 8.0 153% .005 MM 29.9

7HR 15MIN 0.0 0.0 001 0.0 0.0% 002 MM Plastic Limit

25H 45M1N 00 0.0 0.0 00 0.0% 001 MM 245

1[JO -- / , ,     . . 0 + --I
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80 :.

70
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40 . I
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20  - ----
101 1

3" 1-1/2" 3/4" 3/8' #4 #8

Screen Sizes US. Standard

#16 #30 #50 #100 #200 037 019 009 005

Particle Diameter in Millimeters

SOILS CLASSIFICATION AND COMMON NAME

(CL-M.}s SILTY CLAY WITH SAND



SAMPLE NO. SAMPLE PREPARATION DEPTH (ft)

MC)W-17 GRADATION ANALYSIS L_ 0.0 TO 1 0'

TEST BY WH & GS '  Date Prepared
AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM _ MDW-17

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

MAX SIZE | 300um |PLUS 12- i 0.0% 5-TO 12" 0.0% r TO 5·

1-21-2000

00%

P INDEX 7.4 CLASS OF FINES = ML + OR - A LINE 0.00

GRADATION OF GRAVEL SIZE

MMilure'. 0.0% Sample Weight 910.70 Moisture. *4 i 176% Dry Weight  774.40

(75 MM) (37.5 MM) (190 MM) (9.5 MM) (4.75 MM) Total Mass

SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

56 OF TOTAL PASSING

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/2" 3/4- 3/8'

0.00 0.00 0.00

0.00 0.00 0.00

000 0.00 0.00

0.00 0,00 000

774.40 774.40 774.40

100.0% 1000% 100.0%

GRADATION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL V,T

54.901

N04 Passing

0.00 0.00 4.75 mm Sieve

000 O.00 (No. 4)

0.00 0.00 Sample Weight

000 0.00 1 io _Gram,

774.40 774.40 Pry Weight

1000% 1000% I 774.40

= 1.8215

DISH NO. DRY MASS OF SAMPLE (SIEVED)

25 54.9

SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 54.9 = % OF 100.056 2.36 MM

16 0.0 54.9 TOTAL 100.0% 1.18 MM GRAVEL 0.0%

30 0.0 54.9 PASSING 100.0% .600 MM SAND 6.3%

50 0.0 549 100.0% 300 MM -200 93.7%

100 0.1 548 99.7% 150 MM ' .075 TO

200 3.5 51.4 937% 075 MM I .005 - 70.0%

PAN 54.9 TESTED BY STEVENS | DATE 1-18-2000 CU = O.00

TOTAL 54.9 | 2 = O.00

HYDROMETER ANALYSIS

HYDRO No. BLUE DISPERSING AGENT SODIUM HEX

START DATE 01-07-2000 AMOUNT 125 ML

TIME TEMP C HYD READ HYD CORR COR READ % TOT PAS PART DIA. REMARKS

Moisture Total

1 MIN 23.5 460 5.5 40.5 73.8% .037 MM Sample

4 MIN 23 5 35.0 5.5 29.5 53 7% .019 MM 17.6

19 MIN 23 5 24.0 5.5 18.5 337% .009 MM Liquid Limit

60 MIN 23 5 18.5 5.5 13.0 237% ' .005 MM 31.8

7HR 15MIN 00 0.0 0.0 0.0 00% 002 MM Plastic Limit

25H 45MIN 00 0.0 0.0 0.0 0.056 .001 MM 244
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Screen Sizes U S Standard Particle Diameter in Miltineters

SOILS CLASSIFICATION AND COMMON NAME
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SAMPLE NO.          SAMPLE PREPARATION DEPTH (ft)
MDW-18 GRADATION ANALYSIS 0.0 TO 1.0

TEST BY WH & GS Date Prepared 1-21-2000

AREA PROJECT FEATURE EXC. NO.

LAKE SAMPLES CENTRAL CALIFORNIA MATILIJA DAM MDW-18

MAX SIZE 600um

fLINDEX 84

PERCENT OF TEST PIT OR AUGER HOLE OVERSIZE BY VOLUME

PLUS 12" 0.056 | 5"TO 12"  _ 0 0%
CLASS OF FINES = 1 ML 1 + OR - A LINg

3" TO 5" 1 0.0%

0.00

GRADATION OF GRAVEL SIZE

_pisture '#4 00916 | Sample Weight 48340 Moisture - #4 10.4% | Dry Weight 437.86

(75 161) | (37.5 MM) | (190 MM) (9.5 MM) ' (4.75 MM) | Total Mass
SIEVE SIZE

WET MATL & PAN ACC

MASS OF PAN

WET MASS RET

DRY MASS RET

DRY MASS PASSING

% OF TOTAL PASS]NG

DRY WT MATL GRAMS

BEFORE WASHING =

3" 11/2- | 3/4- 3/8'

0,00 0.001 0.00

0.00, 0.00 i 0.001

O.00, O.00 0 Do,

O00% 0001 0.00
437.86 437.86 437.86

1000%' 1000% 100.0%

GRADAIION OF SAND SIZE

FACTOR=%TOT PASS NO#4 / TOTAL V.7

55.30

' NO 4 ' Passing

000 0.00 4 75 Mn Seve

000 0< (No 4)

0.00 000 1 Samp¢e We,01

0.00 0.00 1 In Gram,

437.86 437.86 Dry Weighl
100.0% 100.0% I 437.86

1.8083

DISH NO DRY MASS OF SAMPLE (SIEVED)

25 55.3
SIEVING TIME 15 min

SIEVE MASS MASS FACTOR X % TOTAL PARTICLE REMARKS

NO. RET(GR) PASS(GR) MASS PASS PASSING DIAMETER

8 0.0 55.3 = % OF 100.0% 2.36 MM

16 0.0 55.3 TOTAL 100.0% 1.18 MM GRAVEL 0.0%

30 0.1 55.2 PASSING 99.9% .600 MM SAND 12.4%

50 0.2 55.1 99.6% 300 MM -200 87.6%

100 0.6 54.7 99.0% 150 MM .075 TO
200 6.8 485 87.6% 075 MM .005 = 67.7%

PAN 55.3 TESTED BY STEVENS DATE 1-18-2000 CU = 0.00

TOTAL 55.3 CC = 0.00

HYDRO No. GREEN

HYDROMETER ANALYSIS

bispERsINGAGENT SODIUM HEX

START DATE 01·07-2000 AMOUNT 125 ML

TIME TEMP C HYO READ , HYD CORR  COR READ % TOT PAS PART DIA. REMARKS

410 5.0 36.0 651%

30.0 50 25.0 | 452%

21.0' 5.0 160 28 9%

16.0, 50 11.0 19.9%

O.0 0.0 0.01 0.056
O.0 0.0%

OU *

90 1

so .

70

40
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0

g 8

I I Moisture Total

1 MIN I 233 037 MM I Sample
4 MIN 1 231 019 MM | 104

19 M]N 23.1 .009 MM Liquid Limit

60 MIN i 231 005 MM 32 7

THR 15MIN I 01 002 MM 1 Plastic Limit

25H 45MIN I O.[ .001 MM I 243

3' 1-1/2" 3/4- 3/8- #4 #8 #16 030 #50 #100 #200 037 019 009 005

Screen Sizes U.S.Standard Particle Diameter in Millimeters i

SOILS CLASSIFICATION AND COMMON NAME

ML_ S ILT



JANUARY 19, il,44

PHOENIX AREA OFFICE SURVEYS

MATILIJA DAM, CA

CROSS SECTIONS AND TOPO OF RESERVOIR AREA

SURVEYED 12/13-17/1999

NAD27

CALIFORNIA STATE PLANE GRID

COORDINATES, ZONE 5 NAVD29

PT# NORTHING EASTING ELEV DESCRIPTION

353,105.92 1,613,167.13 870.17 COZY, CA DEPT HWY B/D
7 363,458.04 1,605,150.20 1164.15 MAT 1 AL/CAP

6 363,559.69 1,604,952.37 1169.50 MAT 2 AL/CAP

11 363,020.78 1,605,576.50 1183.90 MAT-3 40D NAIL

10 361,193.33 1,606,126.37 1122.33 1 RIGHT NAIL-40D

9 361,524.56 1,606,098.87 1151.85 2 RIGHT NAIL-40D

8 363,050.91 1,605,581.41 1178.55 3 RIGHT NAIL-40D

4 364,126.35 1,602,820.30 1141.88 5 RIGHT NAIL-40D

3 364,071.28 1,601,795.14 1139.21 6 RIGHT NAIL-40D

101 362,191.38 1,604,882.12 1086.23 WATER SURFACE

102 362,201.67 1,604,634.46 1087.30 EDGE WATER ES

103 362,225.92 1,604,710.75 1086.48 EDGE WATER

104 362,259.78 1,604,668.29 1087.03 EDGE WATER

106 362,286.82 1,604,688.02 1085.42 EDGE WATER

107 362,290.55 1,604,749.77 1086.53 EDGE WATER

108 362,229.55 1,604,794.67 1086.34 EDGE WATER

109 362,202.04 1,604,825.86 1086.31 EDGE WATER

110 362,185.17 1,604,860.09 1086.24 EDGE WATER

112 362,191.70 1,604,882.33 1086.24 EDGE WATER

113 362,180.93 1,604,912.53 1086.26 EDGE WATER

114 362,150.22 1,604,944.69 1086.29 EDGE WATER

115 362,163.27 1,604,955.05 1086.29 EDGE WATER

117 362,188.34 1,604,933.00 1086.33 EDGE WATER

118 362,236.27 1,604,921.44 1086.25 EDGE WATER

119 362,294.22 1,604,921.17 1086.27 EDGE WATER

120 362,313.56 1,604,946.51 1086.31 EDGE WATER

121 362,302.47 1,604,993.97 1086.26 EDGE WATER

122 362,265.59 1,605,028.77 1086.30 EDGE WATER

123 362,295.27 1,605,062.96 1086.24 EDGE WATER

124 362,329.63 1,605,069.77 1086.49 EDGE WATER

125 362,344.60 1,605,034.98 1086.53 EDGE WATER

126 362,375.60 1,604,997.91 1086.45 EDGE WATER

127 362,373.14 1,604,963.41 1087.29 EDGE WATER

129 362,398.66 1,604,955.56 1087.37 EDGE WATER

130 362,392.07 1,605,002.45 1087.01 EDGE WATER

131 362,364.06 1,605,059.49 1086.40 EDGE WATER

132 362,318.94 1,605,144.99 1086.26 EDGE WATER

133 362,423.31 1,605,263.87 1086.53 EDGE WATER

136 362,460.30 1,605,298.77 1086.25 EDGE WATER

137 362,505.82 1,605,343.90 1086.47 EDGE WATER
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i IL DAM, CA JANUARY 13, 2000

138 362,586.90 1,605,438.67 1086.24 EDGE WATER

139 362,666.72 1,605,472.56 1086.38 EDGE WATER

40 362,759.55 1,605,476.51 1'96.37 EDGE WATER

141 362,821.24 1,605,453.24 1086.20 EDGE WATER

11€ 362,157.36 1,604,945.62 1087.31 MDA-1

134 362,416.28 1,605,179.93 1090.61 MDA-2

146 362,688.85 1,605,442.58 1089.96 MDA-3

623 362,726.15 1,605,266.80 1095.03 MDA 4
622 362,529.93 1,605,Dll.18 1393.19 MDA 5

621 362,460.36 1,604,697.53 1093.88 MDA 6

LINE 46

299 364,045.36 1,601,787.06 113€.10 RECSECT-6

500 364,025.51 1,601,781.45 1136.82 C/L ROAD

501 364,001.47 1,601,777.10 1136.89 SHOLDER

502 363,955.36 1,601,765.47 1124.29 TOE

503 363,938.16 1,601,760.96 1124.79 TOPO

504 363,929.17 1,601,758.77 1127.49 TOPO

505 363,844.61 1,601,740.90 1128.59 TOPO

506 363,790.09 1,601,727.96 1127.79 TOPO

507 363,710.11 1,601,710.29 1132.09 TOPO

508 363,632.03 1,601,690.33 1125.24 TOPO

509 363,617.64 1,601,683.00 1130.31 TOPO

510 363,542.07 1,601,670.46 1128.01 TOPO

511 363,536.56 1,601,669.62 1124.60 TOPO

512 363,479.48 1,601,649.03 1125.95 TOPO

610 363,299.77 1,601,637.49 1126.05 TOPO

LINE #5

518 364,107.67 1,602,819.30 1140.23 C/L ROAD

513 364,051.87 1,602,816.65 1143.70 RESECT 5

514 363,997.95 1,602,813.54 1117.50 TOE

515 363,831.65 1,602,795.77 1112.23 TOPO

616 363,812.01 1,602,822.72 1110.54 TOPO

516 363,755.22 1,602,819.36 1113.35 TOPO

517 363,643.60 1,602,751.58 1115.02 Topo

615 363,516.79 1,602,756.54 1114.37 Topo

LINE #4

5 363,804.22 1,604,300.29 1142.75 4 RIGHT NAIL-40D

521 363,754.33 1,604,249.72 1119.00 TOE

522 363,693.09 1,604,185.96 1114.83 TOPO

523 363,595.42 1,604,086.23 1107.87 TOPO

524 363,435.85 1,603,923.16 1101.21 TOPO

525 363,383.26 1,603,864.43 1098.21 TOPO

LINE "A"

151 362,566.40 1,605,746.27 1077.88 MDW-5

135 362,445.03 1,605,559.94 2077.13 MDW-4

128 362,297.61 1,605,321.97 1083.53 MDW-3

111 362,189.21 1,605,208.39 1082.75 MDW-2

105 362,095.12 1,605,080.19 1084.45 MDW-1

LINE "B"

169 362,135.58 1,605,875.49 1072.00 MDW-6

196 362,082.93 1,605,594.38 1072.21 MDW-7
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MATIT TITE- 1 )AM, CA JANUARY 19, 2000

200 361,951.29 1,605,308.56 1080.09 MDW-8

LINE "C"

pRO 101'.lne.24 1,605,811.68 1077.Un "79- -1

237 361,618.93 1,605,567.75 1072.EL MLE--0

212 7-1,598.24 1,605,428.22 1077*34 unw-G

LINE "D"

290 361,399.94 1,605,824.12 1070.48 MDW-12

291 361,347.89 1,605,689.25 1070.38 MDW-13

292 361,325.35 1,605,606.89 1070.40 MDW--14

LINE "E"

294 361,080.49 1,605,877.18 1069.78 MDW-16

293 3€2,013.61 1,605,798.53 1069.31 MDW-15

LINE '7"

296 360,959.38 1,605,927.66 1068.72 MDW-18

295 360,771.06 1,605,829.06 1069.34 MDW- 17

149 362,788.67 1,605,410.74 1088.09 TOPO

143 362,741.75 1,605,435.67 1088.35 TOPO

144 362,721.99 1,605,428.13 1089.82 TOPO

145 362,773.27 1,605,361.21 1090.53 TOPO

147 362,671.10 1,605,400.90 1093.90 Topo

148 362,700.37 1,605,367.08 1094.16 Topo

149 362,648.52 1,605,363.14 1093.88 TOPO

150 362,753.97 1,605,301.83 1094.30 TOPO

152 362,633.64 1,605,312.20 1094.19 TOPO

153 362,689.52 1,605,299.67 1096.53 TOPO

154 362,712.31 1,605,292.87 1096.02 TOPO

155 362,746.71 1,605,247.54 1095.98 Topo

156 362,742.05 1,605,186.31 1096.43 TOPO

157 362,764.26 1,605,141.74 1096.16 TOPO

158 362,741.16 1,605,085.82 1096.38 TOPO

159 362,661.91 1,605,133.16 1096.77 TOPO

160 362,611.25 1,605,259.00 1095.71 TOPO

161 362,600.54 1,605,223.42 1095.39 TOPO

162 362,547.54 1,605,212.67 1093.53 TOPO

163 362,496.14 1,605,206.83 1092.45 TOPO

164 362,459.90 1,605,157.82 1091.58 TOPO

165 362,512.04 1,605,130.47 1095.14 TOPO

166 362,502.95 1,605,086.27 1094.35 TOPO

167 362,489.32 1,605,019.23 1095.38 TOPO

168 362,423.56 1,605,036.04 1090.21 TOPO

170 362,467.32 1,605,014.93 1090.91 TOPO

171 362,408.93 1,605,006.67 1089.43 TOPO

172 362,489.65 1,604,952.29 1095.81 TOPO

173 362,464.52 1,604,950.72 1090.10 TOPO

174 362,417.80 1,604,948.33 1089.10 TOPO

175 362,482.83 1,604,890.25 1094.76 TOPO

176 362,418.94 1,604,876.74 1092.02 TOPO

177 362,426.26 1,604,835.01 1093.03 TOPO

178 362,502.16 1,604,788.71 1096.05 TOPO

179 362,446.14 1,604,812.96 1093.96 TOPO
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MATILIJA DAN, c. FAN;;ILL. 1 6, 2000

180 362,431
181 362,408

182 362,#1-
lE 3 362,09-

194 362,Carl

1 E 5 362,478
166 362,484

187 362,503

188 362,543
189 362,582

190 362,610

191 362,563

192 362,546
193 362,535.

194 362,473,
195 362,465.

197 362,417.
1 00 362,421.

199 362,381.

201 362,392.
202 362,378.

203 362,346.

204 362,349.

205 362,330.
206 362,336.

207 362,338.

208 362,313.

209 362,274.

210 362,246.

211 362,233.

213 362,198.

214 362,232.

215 362,280.

216 362,294.

217 362,238.
218 362,199.

219 362,192.
220 362,194.

221 362,150.

222 362,168.

223 362,196.

224 362,248.
225 362,291.

226 362,323.

227 362,329.
223 362,370.
223 362,363.

23) 362,341.

231 362,402.
232 362,401.

233 362,395.

.15
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.70
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-
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.92
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74
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.83

.97
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258 362,342.76 1,604,721.18 1086.11 TOPO

253 362,333.86 1,604,715.06 1086.57 TOPO

260 362,329.63 1,604,712.86 1087.66 Topo

261 362,338.05 1,604,693.11 1089.39 TOPO
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268 362,334.87 1,604,658.92 1089.22 TOPO

269 362,301.12 1,604,640.03 1089.13 TOPO

270 362,296.83 1,604,611.05 1088.91 TOPO

271 362,334.65 1,604,631.09 1089.96 TOPO

272 362,378.56 1,604,611.29 1091.02 TOPO
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274 362,414.10 1,604,616.71 1090.93 TOPO
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277 362,449.07 1,604,622.92 1091.42 TOPO
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i ..1
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287 362,565.50 1,604,699.24 1095.87 TOPO

288 362,613.30 1,604,720.55 1094.18 Topo

600 363,463.55 1,601,094.36 1134.67 TOPO

601 363,342.57 1,600,973.22 1137.13 TOPO
602 363,555.83 1,601,27-7.-79 1129.01 TOPO

603 363,673.59 1,601,354.54 1131.97 TOPO

604 363,770.96 1,601,446.73 1129.08 TOPO

605 363,690.13 1,601,513.by 1130.14 TOPO

606 363,648.24 1,601,540.45 1128.38 TOPO

607 363,436.94 1,601,344.03 1129.76 TOPO

608 363,286.83 1,601,107.26 1136.37 TOPO

609 363,228.91 1,601,257.59 1134.95 TOPO

611 363,481.66 1,602,153.96 1118.14 TOPO

612 363,484.93 1,602,154.01 1118.14 TOPO

613 363,796.81 1,602,344.98 1114.40 TOPO

614 363,692.65 1,602,350.71 1117.83 TOPO

617 363,814.77 1,603,120.80 1107.58 TOPO

61B 363,646.24 1,603,419.11 1107.02 TOPO

619 363,878.15 1,602,931.90 1113.46 TOPO

620 363,878.41 1,602,931.58 1113.72 TOPO

624 362,809.47 lr605,333.81 1088.44 TOPO

625 362,966.18 1,605,298.24 1086.97 TOPO

626 363,002.69 1,605,116.09 1089.15 TOPO

627 363,003.92 1,605,044.54 1093.07 TOPO

628 363,026.47 1,604,995.04 1092.56 TOPO

629 363,031.38 1,604,987.73 1089.89 TOPO

630 363,090.30 1,604,966.22 1089.02 TOPO

631 362,993.83 1,604,846.81 1091.04 TOPO

632 362,951.56 1,604,909.97 1093.02 TOPO

633 362,972.62 1,604,925.97 1089.99 TOPO

634 362,974.54 1,604,940.84 1092.92 TOPO

635 362,967.97 1,605,110.46 1094.20 TOPO

636 362,974.07 1,605,116.98 1091.58 TOPO

637 362,900.82 1,605,066.67 1092.95 TOPO

638 362,917.78 1,605,205.68 1091.12 TOPO
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The following diagrams were generated froni digital 3-D models
produced by Reclamation s Mid Pacific Region Geographical

0 Information Service (MPGIS). Please direct any questions or
reqitests for digital data to Mike Sebhat at (916) 978-5272.
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Matilija Reservoir Topography
1999

N

.I

800 0 800 1600 Feet

Srot, Plare Fect Coord,note

Zone 5

C'

C

1

.

Legend

1999 Points
1999 Interpolated contours 1106 1120

f li f 1999 Control Lines 1070 - 1085 1121- 1!45

1086 1105 1!46 1170

Break Line



E
le

v
a

ti
o

n

C
D

8
U

l
C

O
 
0

8
 
8

D
IS

T
A

N
C

E

1
5

0
.0

0
0

3
3

0
 0

0
0

5
1

0
.0

0
0

6
9

0
.0

0
0

000-000 L
1050.000

8
7

0
.0

0
0

1
0

5
0

.0
0

0

1
2

3
0

.0
0

0

1
4

1
0

.0
0

0

1
5

9
0

.0
0

0

1
7

4
0

.
0

0
0

 
<

1
9

2
0

.0
0

0

2
1

0
0

.0
0

0

2
2

8
0

.0
0

0

2
4

6
0

.0
0

0

2
6

4
0

.0
0

0

2
8

2
0

.0
0

0

3
0

0
0

.0
0

0

3
1

8
0

.0
0

0

3
3

6
0

.0
0

0

3
5

4
0

.0
0

0

3
7

2
0

.0
0

0

3
9

0
0

.0
0

0

4
0

5
0

.0
0

0

4
2

3
0

.0
0

0

4
4

1
0

.0
0

0

4
5

9
0

.0
0

0

4
7

7
0

.0
0

0

4
9

5
0

.0
0

0

5
1

3
0

.0
0

0

5
3

1
0

.0
0

0

1

5
4

9
0

.0
0

0

5
6

7
0

.0
0

0

5
8

5
0

.0
0

0

6
0

3
0

.0
0

0

6
2

1
0

 0
0

0

ch
 I

-
0

'

0
1

-1 N



Matilija Reservoir 3-D Profile Comparison
1947 vs. 1999

1999 Bottom

11

1947 Bottom

Approximated Silt Buildup Volume: 7.5 Million Cu. yards
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Matilija 3-b side cut view of 1947 and 1999
Reservoir Models

(westward view)
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Matilija Reservoir 3-D Side View of
1947 and 1999 Topography

1999 Model 
L

1947 Model-i
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Colors for 1999 topography depict depth.
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Matilija front/side 3-D view of 1947 and 1999
Reservoir Models
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Matilija Reservoir Study
Triangular Irregular Networks (TIN)

Surface Models

1999 TIN Model

A.

1947 TIN Derived from digitized 19475 ft contour base map 1999 TIN Derived from depth data gathered in 1999
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Matilija Reservoir Study
Triangular Irregular Networks (TIN)

Surface Models

1999 Model

.»C

1947 Model

4

1947 TIN Derived from digitized 19475 ft. contour base map
1999 TIN Derived from depth data gathered in 1999
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Locations of Silt Control Lines #1 through #6 are shown
on Drawing Number 1400-18-H-3-3a, Matilija Reservoir
Topography, January 1948 (Appendix III).
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Matilija Dam Sediments Assessment

Ventura County, California
February 16, 2000

To:

From:

Subject:

Matilija Dam Geology Files
Tim McLaughlin and Bruce Moore, Mid Pacific Region Environmental
Monitoring Branch MP470
Sediment Toxicity Assessment

Introduction.

The Matilija Dam was constructed for flood control in 1947. Water storage capacity of the
reservoir has been reduced by 90% due to sediment accumulation. This report makes a cursory
toxicity assessment of the sediment. This information will be used in planning the dams removal
and assessing the sediment's characteristics. This is part of the Appraisal Level Sediment
Management Plan for the Decommissioning of Matilija Dam. The impact of releasingthe
sediment back into Matilija Creek and then into the Ventura River must be addressed,

The native rock is sedimentary and contains sandstone and limestone,

Warm springs in the watershed contain sulfide. Some of Matilija Dam's sediments have a
sulfide smell. Oxidation of sulfur compounds in the sediment could create an acid mine drainage
(AMD) and leach heavy metals into the surface water.

Status of Project.

The Geology Se:ction of the Mid-Pacific's Regional Office examined the reservoir's sediment on
October 21, 1999. Sediment formations under the reservoir's pond and in the Reservoir's Area
of Influence (RAI) upstream were studied. Geologists (Mike McCulla and Joel Strum) submitted
a report, Initial Field Review of Matilija Dam Catchment Area, Ventura County, California,
describing the geology of the sediment. Water in Matilija Reservoir was deepest in front of the
dam at 17 feet.

Sample Collectilon.

During the week of December 13 to 18,1999, Reclamation personnel from several departments
toured the Matilija Project Area. A member (Tim MeLaughlin) from the Environmental
Monitoring Branch (MP470) collected twelve sediment samples for this scoping operation. Six
of these samples were collected using a boat. Sample MDW-1 (Matilija Dam Water) was
collected where Matilija Creek enters the reservoir. The other MDW grab samples were
collected along the centerline of the reservoir. MDW-3 was closest to the RAI and MDW-16
was near the dam. The six MDA (Matilija Dam Auger) sediment samples were collected from
the bottom of existing auger holes on the reservoir's RAI, 6 to 10 feet below the surface. While
the twelve sediment samples collected were not a statistically representative of the reservoir's
content, their chemistry will help guide the programs planning.
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j .Table 2. Soluble Threshold Leach (Doncenttitions (STLC) Results t.
·December 13, 1999 :

Constituent | MI)A- 1 || MDA-2 ||MI)A-3| MI)A-4| MDA-5 MI)A-6 MI)W-1 MDW-3 MI)W-6| MI)W- 10| MDW-13|MDW-161 ST LC1
Aluminum ' 44 1 30 1 14 I 29 1 31 I 16 I 13 I 31 I 34 1 38 1 43 1 44 1
Antimony 0.013 401 4.01 <0.01 1 4.01 4101 0.014 0.011 4.01 C.01 4.01 4.01 15
Arsenic 0.19 0.14 0.036 0.13 0.16 0.032 0.11 0.18 0.18 0.17 0.18 0.20 5
Barium 5.3 4.7 3.8 4.3 4.8 4.0 4.3 5.6 43 5.3 5.6 6.2 100

Berylliiu!11 0.0091 0.0094 0.0051 0.0095 0.010 0.0044 0.0062 0.0096 0.01 0.01 0.011 0.011 0.75
Boron 021 0.054 4.05 0.055 0.083 0.056 0.051 4.05 <0.05 0.052 0.053 4.05
Cadmiuni 4.001 0.0033 0.0046 0.0039 0.0010 0.0059 0.0057 0.0025 <0.001 4.001 <0.001 4001 1
Calcium 620 730 690 710 650 760 630 610 550 540 590 630 25
Chromium 0.12 0.16 0.071 0.16 0.11 0.087 0.079 0.13 o.to 0.14 0.10 O.11
Cobalt 0.31 020 0.18 013 0.20 0.14 0.21 0.29 029 0.33 0.31 0.36 80
Chpper 0.021 4-006 0.14 <0.006 4.006 0.16 030 4.006 0.025 0.024 0.036 0.025 25
Iron 620 460 85 400 510 71 230 520 530 580 620 650
Lead 0.19 0.27 0.093 0.29 0.20 0.073 023 0.28 0.20 0.19 0.18 0.21 5
Lithium 0.020 0.044 0.028 0.040 0.034 0.050 0.021 0.031 0.029 0.031 0.029 0.031

Magnesium 28 27 24 24 21 28 25 27 23 25 30 30
Manganese 16 13 12 11 15 11 11 14 18 19 19 22
Mercury 4.02 t.02 4.02 <002 4.02 4.02 <0.02 4.02 4.02 <0.02 4.02 £.02 0.2
Molybdenum 0.025 0.023 <0.01 0.020 0.029 4.01 0.015 0.026 0.025 0.023 0.027 0.027 350
Nickel 0.077 0.2 0.13 0.22 0.21 0.12 0.11 025 030 033 0.30 0.33 20

Phosphorous 9.8 5.3 2.1 5.3 6.3 1.5 2.6 5.9 13 7.8 7.9 8.2
Potassium 6.5 11 7.7 7.9 8.5 13 8.5 7.1 8.5 8.4 8.2 8.6
Selenium 0.015 0.026 0.024 0.028 0.030 0.025 0.029 0.026 0.025 0.027 0.028 0.027 1
S ilver 4.005 4.005 4.005 <0005 4.005 <0.005 <0.005 4.005 <0.005 <0.005 4.005 <0.005 5
Sodium 8400 8400 8400 8400 8500 8500 8300 8400 8000 8300 8800 9100
Strontium 2.9 4.0 3.6 3.6 3.3 4.2 3.3 3.4 3.2 3.1 3.3 3.4
Thalliium 4.001 cf.001 4.001 4.001 4.001 41001 4001 <0.001 4.001 <0.001 4.001 C.001 7
Tin 0.072 <0.01 4.01 <0.01 4.01 4.01 4.01 4.01 4.01 4.01 4.01 4.01
Titanium 1.6 0.72 0.18 0.70 0.85 0.15 0.25 1.1 1.2 1.3 1.4 1.5
Uranium 0.012 0.0074 0.0061 0.0089 0.010 0.0047 0.0086 0.0086 0.012 0.012 0.014 0.013
Vanadium 0.54 0.33 0.11 0.33 0.41 0.095 0.22 0.43 0.43 0.43 0.58 0.52 24
Zinc 1.3 0.63 0.30 0.67 0.64 0.28 0.34 0.57 0.54 0.74 0.62 0.69 250

Results are in mg/kg.



The results of the sediment toxicity analyses performed by NEL
Laboratories are on file in Reclamation's Mid Pacific Region
Environmental Monitoring Branch, MP-470. Please direct any
questions or requests for analytical results to Bruce Moore at
(916) 978-5286 or Lee Mao at (16) 978-5282.
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November 12.1999

fo: GEOLOGY BRANCH 1-RCHNIC.ALF[LES

BUREAU OF RECLAMATION

From: Mike McCulla and Joel Sturm Geologists

Subject: Initial Field Review of Matilija Dam Catchment Area,
Ventura County. California.

Matilija Dam Investigation Goals

This office was asked to:

1 Determine the volume of sediments within the Matilija Dam Reservoir Area of Influence:
and,

2. Characterize the sediment types and of major sediment size fraction volumes u ithin tile
R.Al.

INTRODUCTION

On October 21, 1999 gcologists Joel Sturm and Mike McCulla, Mid Pacific Region. Geolog>
Section, spent 14 day examining the Matilija Dam reservoir, lake bed and alluvial sediments n ithin
the Reservoir Area of Influence (RAD. ariel coarse alluvial deposits for two miles upstream from the
RAI..

The purpose of this work was an initial field investigation to determine:

The practicability of sediment data collection using various field methods and equipment
types.

Access for vehicles, equipment, and personnel.
An initial characterization of sediment types, size fractions present, and variability of size
fractions throughout the RAI: and,

Ascertain the size of the Reservoir Area of Influence, and plan ground-sample and below-
water sample collection patterns.

The reason for data collection is an Appraisal Level Sediment Management Plan for the
Decommissioning of Matilija Dam. This work is being conducted in conjunction with Blair
Greimann. Technical Service Center. D-8540.

Matilija Dam was constructed across Matilija Creek, and is a thin arch concrete structure with an
average height of 190' and a crest length of 620' (Figure 1). The dam was built in 1946-1947 with
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Figure 1. Location map ofthe Matilija Dam, shown on the U.S.G.S. 7.5' Matilija Quadrangle enlarged to a scale of 1 "--2,0001

.



its prinian· use as flood control and a water storage resen oir for the surrounding communities.

The dam has an oval shaped u·atershed catchment area of 55 square miles witli steep topography
Due to its geontorphic setting the dam resenoir recenes lou mininium stream ilou·s punctuated b>
periodic high tlood peaks The danik resen o ji· \\ as designed with a capacity of 7.000 acre feet
o f water: however. due to a large influx ofsediment filling the containment area over the years. tile
rescrvoircapacit>·in 199' was 93(jacre feet(Wood\\ard-C]>de. 199-)- Thiscapacit>·ma>·havebeen
reduced further to approximately 700 acre feet as the result of u-inter 1998 flood ilows (verbal
conversation with Chris Morgan. Civil Engineer. Casitas Municipal Water District).

During the u inter of 1951-52 a major flood event caused the resenoir to fill within a few hours.
nith water overtopping the dam for 27 days. At pirsent the resen·oir contains on the order of 100
acre teet of water uith an estimated maximum deptli of]0 feet (B. Greimanti. 1999). A view ofthe
dani. reservoir pond. and delta sediments is shoun in Photo 1.

Xediment deposition in Matilija Reservoir during the period 1948 to the end of 1963 totaled 530 acre
leet. or about 36 act·e feet per year (Boyle Knyincering report quoted in Beclitel Corp., 1965).
Ilistorical flow records document three major floods prior to construction of the dani (Table 1 )
1 hese were in 1914 with a peak flow of 22.900 cfs. 193 S u ith a peak flow of 1 5.901) c fs. and in 1943
u itli a peak flow or 15.00(1 c fs. The tlood peaks are much higher than the avet-aue 20 vear discharge

,

at Matilija Dam. which is 35.3 efs per year (Beelitel Corp.- 1965). The large difference betueen
average >·earl> flow and peak Mood ilows, as uel] as historical flow and sedimentation records for
Matilija Dam indicate that a large amount ofsediment is transported down stream during periodic
tlood e,ents. This fact needs to be full> Considered when determining hon to go about
decommissioning the dani. Of major concern is the potential of creating an environnient where
lai-ge amounts of unstable sediments are exposed to rapid erosion during a flood event.

Table 1. Record ofsomeofthemajor flood e, ents on Matilija Creek

\ ear Peak Flow (efs) Remarks

[914 22,900 Prior to dani construction

I 93S 15.900 Prior to darn construction

1943 15.000 Prior to dam construction

1952 9 After dam construction Water filled resen·oir in hours and overtoppcd
the dam for 27 days.

l 992 11.000 .After dam construction

1995 10.000 .After dam construction

1998 14.000 After dam construction



WORK COMPLETED

The Rescrioir Arcuot-littluence ispresentlyestnnated to extend 3500' upstre.im li-onithedam. and
ranges trom 400' to 1,200' wide. ['lie present da>- pond is estimated to have a length of 1.500' and
an aierage uidth of 800'.

This ini estigation located three distinct zones of sediment size fractions above u ater. within the
RAL Using a baseline uith stations increasing upstream from the darn crest centerline (0-00). the
present da> pond euctids to station 15+00. The major sediment bl/C fraction /ones are:

1. Stations 1 5 -00to 18=00. A 1.one ofsilt, cl ay. and organic inalenal extend ing upstream from
tile present reservoir pond for approximately 300'.

Stations 18-00 to 21-00. A 300'wide zone ofsand is present. The sand forms a bench. a
fen inches to a ten feet higher than the Silt ione.

Stations 21-00 to 2--00. A zone of niixed gravel and sand extends upstream 600'.

From station 2--00 to 35 -00. the ground is covered by dense meuctation. consisting primank of
extremely dense bainboo, underbrush, and scattered trees. B>-static)1135+00 cobbles and boulders
fill the streani beds. with only a sinall percentage of line sediment being deposited as a result of the
Reset-N·on· .Area of Intluence. By statioll 40-00 the sediments being deposited appear to be entirely
outside ofthe RAE

A vieu of the dam. pond. and sediment size fraction zones is shown in Photo 1. This vie
characterizes the sed iment size fi·action zones: however. additional field work is needed to more

accurately identify the size of each depositional zone.

Sediments deposited within a dam's Resen-oir Area of Influence have many similarities to a
prograding (advancing) delta forming at the mouth of a river. However. at Matilija sediments are
being deposited rapidly in a high energy environment, with periodic catastrophic influxes of coarse
sedinient.

Silt-Cia)·-Organic Zone Station 15 -00 to 18+00

For approximately 300 feet upstream of the reservoir pond deltaic sediments are composed of silt.
cla>·.mud. and organic material (Photos 2 &3).Overlying the sedintents 2"-4" deep is an organic
mat th,it helps support the u eight of a person. In Photos 4-1 and 413 a geologist is shoun pushing
a 3'long stick directly intothe sediments with ease. It is expected that this sile fraction ofsediments
represents the majority ofsection at this point, from the surface to bedrock, with lenses or beds of
coarser gral ned material. The coarser grained material represent large periodic Mood events, such
as during thewinterof 1951-52. and to a lesser extent meandering stream deposits.
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Importantly, this zone will not support heavy equipment, i,e. rubber tire backhoes, excavators.
pickup trucks, ordrillrigs. 1 rack mounted vehicles mayalsohavesignificant difficulty in operating
on this surface. Even the use ofa hand auger may bc complicated by the high water content ofthe
sedinients here. as Uell ,[b tile sticky nature of the clays.

Sand Zone Station 18-00 to 21+00

A well developed zone of sand is present for approximately 300' upstream from the silt-clay-organic
./one. as shown in Photo i This sand /one appears to be achancing over the top of the silt-clay-
organic niaterial, and the present-day surface sand may form a bed only a few feet to several feet
thick. A vertical section through the sand zone to bedrock would probably show sand blankets and
channel deposits interbedded with silt-clay-organics and periodic beds of gra el.

The sand zone is dry at the surface, feels solid to a person walking on it. and may support the weight
of standard excavation equipment. support vehicles, and possibly a drill rig. There would be sonic
difficulty in getting excavation equipment to this site. as active muddy river channels are on both the
north and south sides of the sand. and dense vegetation is directly upstream. To move hean'
equipment into this area culverts and limited rock fill would be needed to create a solid base.

Gravel Zone Station 21+00 to 27+00

Upstream from the sand zone there is a zone of gravel, mixed sand and pebbles with some cobbles.
A boundary between the sand ione and the gravel zone is relatively distinct, see Photos 5A & 5B.
As with the sand zone depositing over the silt zone, the gravel zone also appears to be depositing as
a prograding delta o [-coarse sediments over the sand zone. Presently the gravel deposits form a
bench a few feet to several feet above the sand zone.

The gravel zone fecls solid to a person walking on it, and would SlippOrt the weight of standard
excavation equipment, support vehicles, and probably a drill rig. However. there would be some
difficulty in getting excavation equipment to this site. as active mud filled river channels are on both
the north and south sides of the sand, and dense vegetation is directly upstream. To move heavy
equipment into this area culverts and limited rock fill would be needed to create a solid base.

Directly upstream of the grave] deposits is dense vegetation. It is difficult to determine how far the
Reservoir Area o f Influence extends upstream. The high water mark on the southern side of the
reservoir extends to between stations 35--00 and 40100. Within this area coarse alluvial deposits
composed ofcobbles and boulders become the predominant surface size fraction ofsediments. It
is presently believed that by station 40-1-00 alluvial sediments are being deposited entirely outside
of the Reservoir Area of Influence. A small amount of additional field work would be needed to
better determine the upstream limits of the RAI,



PHOTOGRAPHS

Following are several photographs of Matilija reservoir including present pool surface and
prograding alluvial deposits, as well as zones o f distinct sediment size fraction changes. Other
photographs upstream of the Reservoir Area of Influence show alluvial terraces formed during
historical Mood events, and coarse cobble and boulder deposits in present-day river channels cutting
through the terraces.
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Photograph L A soutli-lookinu vicu ofthe 11:itiliia Dam arc:i showing thereservoirpond and sedinients.
the appro\imate station locations. and the appl-nximate limits ofrarious sediment si/e fi·actions
(s-c-O stands for silt. clay, and organic material). This pholograph was taken by Joel Sturni on
1 ()21.99

1
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Photograph 2. North-looking view ofthe reservoir pond (right) and the silt-clay-organic rich zone (center)
licar station 15· 00. This pholograph was taken by .lue] Sturin on 10/21/99.
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Photograph 3. South-looking view ofthe silt-clay-organic zone from approximately the 15+00 station
Note the high water inark on the hank ofthe reservoir (top-center) is approximately 10'
higher than the present day pond level.

f
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Photographs 4Aand 4B. Bothphotographs were taken in the silt-clay-organic zone at approximately
station 16-00. Photograph 4A is a northeast-looking view showing
a geologist holding a stick approximately 3' in length. Photograph 4]3

shows the geologist pushing this same stick into the sediments with ease.
This photograph was taken by Joel Sturm on 10/21/99.
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Photograph 5A and 58. Photograph 5A is anorth-looking view oftheboundary between the
sand zone and the gravel zone. Photograph 5 B is a west looking view
ofthe sand and gravel zones. The boundary is approximately at station
21+00. This photograph was taken by Joel Sturm on 0/21/99.



Photograph (,. This is a southeast-looking \'iew of \1:ttilija Creek. aill]11-1,ximately 1 mile lipstrCam
from the rese]·voir pond. The present-day stream chaimel is composed primarily of
cobbles :ind boulders lip 10 3' ill dmmeter, delloting a verv high energy enviromnent
direct ly upstream from the Rescrwil- Area of inillience. 1 his photograph wai taken
b> .]oel Sturm Oil 10/21 99.
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Matilija Dam

Ventura County, California

Appraisal Level Sediment Sampling and Surveying

December 1999

December 1999

To: Matilija Dam Geology Files

From: Joel Sturm and Michael McCulla, Mid Pacific Region Geology Section

S ubj ect: Sediment Sampling and Surveying, December 13 through 17,1999 --
Matilija Dani Decommissioning Project

I. INTRODUCTION

Appraisal level sediment sampling and surveying was conducted in the Matilija Reservoir
area from December 13 through December 17.1999. Approximately 1/2 day was also
spent talking to technical staff o f the Casitas Municipal Water District (CMWD) and the
Ventura County Flood Control District (VCFCD) and reviewing pertinent topographic
and hydrologic data from their files.

The two main objectives of the field investigation were:

1) To characterize the sediment filling Matilija Reservoir

2) To determine the volume of sediment.

Sediment Sampling

• Six, 6' to 10' deep, 3-inch diameter hand auger holes in the reservoir delta above the
reservoir pond with 3 to 5 samples collected per hole.

• Eighteen, 1-foot-deep, 1.5-inch diameter piston saniples in sediment on the bottom of
the reservoir pond.

• Twelve samples were collected for sediment toxicity.
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II. PISTON SEDIMENT SAMPLING

To acquire initial data on the sediment below the reservoir pond, piston sampling from a
boat was employed. Locations of both piston and hand-auger sample sites are shown in
Figure 1.

Equipment

Sampling was accomplished with a piston sampler. The sampler has a plastic barrel -1.5'

in length with a 1.5" inside diameter (Photo 1). Attached to the sampling core barrel is a
hand operated extraction device, similar to that on a caulking gun. The sampler is
mounted on a 15' aluminum pole.

The equipment is capable of collecting a one foot sample from the bottom o f rivers,
ponds, or other bodies of water lip to -17' deep. Its best application is in soft fine-grained
sediments. At Matilija the pistoll sampler was used to collect 18 bottom sediment
samples from beneath the reservoir pond (see Photos 2 & 3).



Surveying

• Establish state plane coordinates for section corners and silt control line endpoints on
1948 Reservoir Topography Plan Map (1"= 200' scale).

• Establish survey control in field.

• Locate silt control line endpoints on ground using GPS (Global Positioning System).

• Survey si It control lines 3 through 6 (1 and 2 were underwater).

• Obtain transit topography of delta area between lake and arundo thicket.

DATA APPENDICES

Appendix I. Detailed Logs of Hand Auger Holes.

PARTICIPANTS

Nanie Position

Office

Phone Number

Mike McCulla Geologist
Sacramento, CA

(916) 978-5307

Greg Mongano Geologist
Sacramento. CA

(916) 978-5331

Joel Stitrm Supv Geologist
Sacramento, CA

(916) 978-5305

Tim McLaughlin Environmental Tech

Sacramento, CA

(916) 978-5284

Danny Valdez Party Chief
Phoenix, AZ

(602) 216-3956
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Procedures

Sampling was carried out from a two-man boat in a rough grid-like pattern throughout the
reservoir pond. A two-man crew was used. with an oarsman keeping the boat steady and
in place. and an equipment-man performing the sampling ( Photo 4). A survey renector
was carried on the boat, and used in conjunction with a ground-based survey team to
determine the location of each sample.

Sampling was accomplished by pushing the core barrel one-foot into the reservoir bottom
sediment and retrieving it to the boat. At the boat, samples collected for size fraction
analysis were extracted into a plastic bag (Photo 5). Samples collected for sediment
toxicity analysis were extracted into a metal bowl (Photo 6). Using plastic gloves. the
sampler then mixed the sample (Photo 7). and collected it in a plastic jar for transport
(Photo 8).

Sampling

Sampling from the boat was completed in one day. Eighteen samples u-ere collected for
sediment size fraction (gradation) analysis; nine ofthese were also analyzed for moisture
content. Seven samples were collected for toxicit> studies. Sediment size fraction.
moisture content. and toxicity analyses are all in progress at the time ofthis report.
Therefore. data interpretation will take place at a later date.
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Photograph 1. View of the piston sampler used for sampling below reservoir-pond
sediments at Matiliia. Photographer Greg Mongano 12'14'99.



Photograph 2. View o f piston sampling from a boat on the Matilija reservoir (Matilija
Dam to the left). Water depth here approximately 17 feet. Photographer Greg
Mongano 12'14'99.

Photograph 3. Close up view of piston sampling from a boat on the Matilija reservoir.
Photographer Greg Mongano 12·014'99.
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Photograph 4. Tim McLaughlin collecting sediment sample from the bottom of
the Matilija reservoir pond. oarsman Joel Sturm. Photographer Greg
Mongano 12/14/99.

Photograph 5. Extracting sediment sample from the bottom of the Matilija
reservoir pond into a plastic bag for size fraction analysis. Photographet
Greg Mongano 12114/99.
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Photograph 6. Extracting sediment sample collected for toxicity studies from the
bottom of the Matilija reservoir pond into a metal mixing bowl.
Photographer Greg Mongano 12/14/99.

At

Photograph 7. Mixing of a sample collected for toxicity studies from the bottom
of the Matilija reservoir pond. note the plastic gloves being used during
mixing. Photographer Greg Mongano 12'14/99.
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Photograph 8. Sample collected for toxicity studies from the bottom o f the
Matilija reservoir pond is being transferred to a plastic jar for transport to
a laboraton: Photographer Greg Mongano 12:14·'99.



III. AUGER SAMPLING

Auger Holes

Two auger holes were drilled each day for a total of six holes. Each hole took between
1.75 to 2.0 hours to drill, with the remainder oftime being spent moving equipment and
supporting a sediment sampling program beneath the reservoir pond.

Three holes were drilled in sediment adjacent to the reservoir pond. The holes were
spaced roughly 400' apart in an east-west direction. Three additional holes were offset
from the first approximately 120'-200' inland. up-delta (Figure 1 and Photo 9). Each
auger hole was surveyed for its location.

Summary tables ofthe auger holes. including: sediment type. oxidation ' reduction state.
reactivity to hydrochloric acid. water content. color. and the presence or absence of
organic matter are presented in Tables 1-6. Full individual auger hole descriptions with
sample notes follow the tables.

Equipment

All equipment had to be hand carried '/4 to 4 a mile through heavy underbrush and
swampy delta environments to the auger sites (Photos 10-12)

Two auger head types. one for collecting silt and sand and the other for collecting clay.
Both auger heads have a collection c>linder 6" long with a 3" inside diameter. Several 4'
and 5' auger stems were present. allowing sampling depths to 20 feet. However. the
deepest penetration reached was 10.5 feet (Photos 13.4 & 138).

Sampling

Sediment size fraction. moisture content. and toxicity analyses are all in progress at the
time ofthis report. Therefore. data interpretation will take place at a later date.

Sediment size fraction (SSF) samples were collected from auger holes at a minimum o f
5' intervals in homogeneous material. and at significant lithologic changes. Each sample
represents a depth of 1 foot, and samples were collected in an auger head with an inside
diameter of 3". Soil moisture samples were also collected at each SSF sample location.
One sediment toxicity sample was collected from each auger hole. Sediment toxicit>
samples were collected near or at the deepest part o f each auger hole.



Procedures

I he start and ending time of each auger hole was recorded fur future planning. At each
auger hole site. sediment from each one foot interval was laid out on a blue tarp (Photos
14A & 148). Data was recorded on sediment type. general size fraction. maximum
pebble size in gravel. reaction to hydrochloric acid. water content. color. and the presence
of organic material. depth of the oxidation / reduction boundar>. and depth to the water
table.

Samples for size fraction analysis were collected in thick plastic bags and taped shut for
transport. Samples collected for moisture content were collected in a thick zip-lock
plastic bag sealed within a second zip-lock bag. Samples were transported to the Phoenix
BOR lab for sediment size fraction analysis. soil moisture content. and Attenberg limits
where appropriate.

Sediment toxicity samples were collected near or at the deepest part of each auger hole.
Samples were collected in plastic jars. sealed. and transported to the BOR. Sacramento
for recordation prior to shipment to a commercial lab for toxicity analyses.
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Photograph 9. Location of Auger Sampling holes MI)A-1 to MDA-6. Photographer Joel
Sturm 12/15/99.



SOIL CLASSIFICATION CHART

MAJOR DIVISIONS H
SYMBOLS TYPICAL

GRAPH LETTER DESCRIPTIONS

./ 6 WEL--GRADED GRAVELS GRAVEL -

CLEAN D. •Ii.•' GW SAND MIXTURES. LITTLE OR NO

GRAVEL GRAVELS .:'.2, FINES

AND

GRAVELLY (LITTLE OR NO FINES) 3 04--2 / · POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES. LIT-LE

SOILS OR NO FINES

COARSE GRAVELS WITH
GRAINED MORE THAN 50% FINES

SOILS OF COARSE

FRACTION

RETAINED ON NO. (APPRECIABLE AMOUNT
4 SIEVEE OF FINES)

MORE THAN 50%

OF MATERIAL IS

LARGER THAN NO
200 SIEVE SiZE

SAND

AND (LITTLE OR NO FINES)

SANDY

SOILS

U r

064 GM
0200221

e

e
SW

SILTY GRAVELS GRAVEL - SAND -

SILT MIXTURES

CLAYEY GRAVE_S. GRAVEL - SAND -

CLAY MIXTURES

CLEAN SANDS

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE ORNOFINES

SP

SM

POORLY-GRADED SANDS
GRAVELLY SAND LITTLE OR NO

FINES

MORE THAN 50%
SANDS WITH SILTY SANDS SAND - SILT

OF COARSE FINES
MIXTURES

FRACTION

PASSING ON NO. 4

SIEVE (APPRECIABLE AMOUNT CLAYEY SANDS, SAND - CLAY

OF FINES) MIXTURES

INORGAN:C SILTS AND VERY FINE

SANDS. ROCK FLOUR. SILTY OR
CLAYEY FINE SANDS OR CLAYEY

S:LTS WITH SLIGHT PLASTICITY

FINE

GRAINED

SOILS

SILTS

AND

CLAYS

LIQUID LIMIT
LESS THAN 50

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN

NO. 200 SIEVE SIZE SILTS

AND

CLAYS

L]QUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

0L

MH

CH

0H
Eatuoult

22»fatc

PT

INORGANIC CLAYS OF LOW TO

MEDIUM PLASTICiTY GRAVELLY
CLAYS. SANDY CLAYS. SILTY

CLAYS, LEAN CLAYS

ORGANIC SILTS AND ORGANIC

SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR

SILTY SOILS

INORGAN,C CLAVS OF HIGH

PLASTICITY

ORGANIC CLAYS OF MEDIUM TO

HIGH PLASTICITY, ORGANIC SILTS

FEAT HUMUS, SWAMP SOILS WITH
HIGH ORGAN'C CONTENTS

NOTE DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASS FICA- ONS
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Table 1. Auger Hole MDA- 1

i Footage  Sediment Type Oxidized
1 Reduced

Hcl  Water  Color Organic
Reacti ity Content I ilatter

Surface 1 SP f-m grained oxidized m-strong i ---- brown trace

0.0-2.5 ' SP f-m grained oxidized m-strong moist brown trace

1.5 i Water Table 
2.5 Redox Boundary

2.5-5.0 ' ML-OL-Ski reduced ' strong U et I gray moderate

5.0-6.5 SP-Ski-OL reduced  strong , v.·et gra, moderate

i 6.5-7.0 No Recoven

7.0-8.0 1 OL-SM reduced strong u·et gray moderate

8.0-10.0 I SP-OL I reduced strong wet I gray I moderate
EOH

Table 2. Auger Hole MI)A-2

Footage 1 Sediment Type Oxidized Ha i Water i Color Organic
Reduced Reacthity 1 Content Matter

Surface PT (0.05'-0.1') oxidized m-strong ----- brown i abundant

0.0-2.0 i

1.5 I

2.0-3.0

3.0-4.0

3.5

4.0-5.5

5.5-6.0

6.0-9.0

EOH

SP-SM ox/red Ill-strong motst br/gray moderate

Redox Boundary
ML-OL-Ski reduced strong rnoist gra)· moderate

SP-SM-OL reduced strong wet gray moderate

Water Table

ML-OL-SM reduced strong wet gray abundant

SP-GP fine gravel reduced ' strong wet gray moderate

GP-SP ftc gravel reduced strong 1 wet : gray moderate

Table 3. Auger Hole N[DA-3

Footage Sediment Type Oxidized Hcl '6·ater

Reduced Reactivity Content
Surface PT (0.05'-0.1') oxidized m-strong -----

0.0-2.5 SP fine-med. sand oxidized m-strong moist
2.5 Redox Boundary I 

2.5-3.0 ML-SM f-m sand reduced I strong  moist
3.0 Water Table i

3.0-4.0 SP-SM f-m sand reduced | strong H·et

4.0-7.0 SP-Ski f-m sand oxidized 1 m-strong i wet
7 n-$2.0 1 SP-SM f-m sand oxidized i m-strong I wet

iEOH

Color Organic

1 Matter
brown trace

brown trace

gra>· moderate

grai I moderate

brown minor

 brown minor



Table 4. Auger Hole MI)A-4

Footage Sediment Type 
Surface PT (0.05'-0.1')

0.0-4.5 SP-GP f-c gravel
4.5-7.0 ML-Ski

6.5 j Redox Boundary 
7.0-9.0 | SP-GP fine gravel I

7.5 I Water Table
9.0-10.5 SP m-c sand

'EOH

Table 5. Auger Hole MI)A-5

Footage Sediment Type '

Surface GP-SP coarse

0.0-5.0 GP-SP coarse

5.0-6.5 SP-GP f-m sand

6.5 Redox Boundan

and Water Table

6.5-9.0 SP-SM-OL

9.0- 10.0 1 SP-MI- m-c sand
EOI I

Table 6. Auger Hole MI)A-6

Footage Sediment Type 1

Surface GP-SP tic gravel
0.0-3.0 GP-SP coarse
3.0-5.0 GP-SP fic gravel

4.0 Water Table

5.0-6.0 GP-SP fine gravel
EOH

Oxidized  HC[ Water Color I Organic
Reduced , Reactivity Content 1 Matter

oxidized m-strong ----- i brown i abundant
oxidized m-strong rnoist £ brown abundant

oxidized strong rnoist brown moderate

reduced moderate wet I gray nimor

reduced , moderate wet  gray minor

Oxidized IICI ' Water  Color Organic
Reduced Reactivity Content  , Matter

oxidized moderate -----  brown trace

oxidized moderate moist : bron-n trace

oxidized m-strong nio ist brown trace

reduced strong wet gray moderate

reduced strong wet gray moderate

Oxidized Ha 1 Water  Color Organic
Reduced Reactivity Content 1 Matter

oxidized m-strong ----- i brown trace

oxidized m-strong moist I brown trace

oxidized I m-strong moist to  brown trace

1 H et

oxidized m-strong wet I brown trace
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hoto iph 10. Carrying equipment in to Matilija delta auger sites through heavy
ndergrowth. Joel Sturm crosses a log footpath. Photographer Greg Mongano
2'16'99.
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aph 11. Carrying equipment in to Matilija delta auger sites through heavy

undergrowth. Greg Mongano fbi-ding a stream via a stone footpath. Photographer
Joel Sturm 12/16/99
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Photograph 13A & 138. (ieologists with hand auger at site MDA-6. Pholo 13A shows a geologist holding theauger with 10'ofrod.
Photo 138 shows a geologist advincing the auger, at a depth ofapproximately our ect. holograplier Joel Sturm 12/16/99.
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Photographs 14A & 148. Augersite MI )A-6. Photo 14A shows geologists extracting auger sample onto a blue tai-p. Photo 148
shows several samples on the blue tai·p. At the top oftlic blue tarp samples are bagged fur sediment size fraction analysis and
double bagged for moisture content. Photographer .loel Sturin 12/16/99.
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IV. SEDIMENT CIIARACTERIZATION

Characterization ofsediment size fractions in the Matilija reservoir is extremely
important. The quantity of each size fraction, their quality ofgradation. thickness of
bedding, and inter-layeriny of various size fraction types. plasticity. and liqi.id limits u ill
all effect the method chosen to remove. partl>·-remove. or stabilize the reser-, oir
sediments once the daiii is remoz ed.

Additionally, sediment toxicity in both oxidizing and reducing environments and in
turbulent flow regimes needs to be identified for fresh wate I aquatic life. marine aquatic
life, and as airborne dust emissions. These too will have a significant bearing on the
method chosen to mitigate reservoir sediment.

During this initial field program 38 samples were collected for sediment size fraction
analysis and 12 samples were collected for toxicity studies (Tables 7 & 8). An Induced
Couple Plasma Mass Spectrometer will be used to analyze for Ag. Al, As. Ba, B. Ca. Cd.
Co, Cr, Cu, Fe, K, Li, Mg, Mo, Na, Ni, Pb, P, Sb, Se, Sn, Sr, Ti, TI. U, V, and Zn. The
concentration of mercury, total organic carbon, total sulfur, and percent moisture will be
determined using other analytical techniques.

Table 7. Piston samples collected from a boat and the type of analysis
each saniple was submitted for.

Sample Gradation Moisture Sediment

Identification Toxicity
MDW-1 X X

MDW-2 X X

MDW-3 X X X

MDW-4 X X

MDW-5 X X

MDW-6 X X

MDW-7 X

MDW-8 X X

MDW-9 X X

MDW-10 X X X

MI)W-11 X

MDW-12 X

MDW-13 X X X

MDW-14 X

MDW-15 X

MDW-16 X X X

MDW-17 X

MDW-18 X



Table 8. Hand auger saniple depths and the t>pe o C anal>·sis
each sample was submitted for.

Auger Hole Interval (ft.) Gradation Moisture

MDA-1 : 1.0-2.0 X X

MDA-1 2.0-3.0 X X

MDA-1 4.0-5.0 X X

MDA-1 9.0-10.0 X X

MDA-2 1.0-2.0 X

MDA-2 4.0-5.0 X X

MDA-2 ' 6.0-7.0 X X

MDA-2 7.0-8.0

MDA-2 8.0-9.0 X X

MDA-3 1.0-2.0 X X

MDA-3 4.0-5.0 X X

MDA-3 6.0-7.0

MDA-3 7.0-8.0 X X

MDA-4 i 1.0-2.0 X X

MDA-4 6.0-7.0 X X

MDA-4 9.0-10.0 X X

MDA-4 10.0-10.5

MDA-5 , 0.0-1.0 X X

MDA-5 5.0-6.0 X X

MDA-5 7.0-8.0 X X

MDA-5 8.0-9.0

MDA-5 9.0-10.0 X X

MDA-6 0.0-1.0 X X

MDA-6 4.0-5.0

MDA-6 5.0-6.0 X X

Scdiment

foxicity

X

X

X

X

X

X

Results of the sediment materials properties. sediment volume, and sediment toxicity will
all be presented in a later report, as the data becomes available.



APPENDIX I

Detailed Logs of Hand Auger Holes



Auger Hole One

Start: 12-13-99 9:45am End: 11:45am Total Depth: 10.0'

Hole Number

MI)A-1

Hole Summary
The stratigraphy is predominantly organic-rich silt with thin lenses of line to
medium grained sand.

Hydraulic Conductivity (visually estimated)
Low to Moderate: Silt and fine sand lenses are so interbedded that the·, will

probably only dewater, when above the water table, over a long time interval.

Location

Along the western margin ofthe reservo ir, ten feet up stream from the reservoir
pond on Dec. 13,1999 (see Figure 1).

Surface Material

Fine to medium grained, brown colored, calcareous sand.

Footage Remarks

0.0-2.5 Greater than 90% moist, fine to medium grained sand, medium brown in

color, moderate to strong reaction to HCI

1.5 Water table.

2.5 Oxidation / reduction boundary indicated by color change from brown
above 2.5' to gray below. The percentage of calcite in the sediment
increases below the redox boundary and the sediments from 2.5 -10.0'

react strongly to very strongly to HCI.

2.5-5.0 Wet medium gray colored organic rich silt with 20% fine to medium
grained sand. At a depth of 2.5'-3.0' there was 10%-20% contarnination of
medium grained brown sand from up-hole. From 3.0'-5.0' the
contamination from up-hole was *10%. The sediment has a strong to very'
strong reaction to HCL

4.0-5.0 Several small plant roots in this interval, and the silt is moist rather than
wet inside clumps.



MDA-1 Lithology (continued)

5.0-6.5 Gray organic rich silt comprises 50% of the sediment, with the :emainder
gray fine to medium grained sand. There is up to 20% contamination of
brown sand from up hole. The sediment is wet and has a strong to very
strong reaction to HCL

6.5-7.0 No Recovery. Lost sediment from the barrel of the auger, and i.he
sediments became to mixed with others in the hole to collect a valid

sample. The loss may have been related with a coarser sedimert size
fraction (i. e. sand) and abundant water. Cleaned the hole and ccintinued.

7.0-8.0 Gray organic rich silt comprises 80% of the sediment, with the i-emainder
fine to medium grained sand. Contamination of510% sand from up hole
is present. The sediment is wet and has a strong to very strong reaction to
HCl.

8.0-10.0 Gray organic rich silt comprises 50% ofthe sediment, with the 1·emainder
gray fine to medium grained sand, and minor plant roots from 9.0'-10.0'.
There is 510% contamination from up hole. The auger barrel could be felt
pushing a few pebbles to the side, but none were retrieved. The sediment
is wet and has a strong to very strong reaction to HCL

END OF HOLE

The hole ended due to an inability to pull the auger up through material caving in from
above. Penetration ofthe auger into the sediment was still possible.

MI)A-1 SAMPLES

Samples for Size Fraction Analysis and for Moisture Content

Sample 1.0'-2.0' Fine to medium grain size brown colored sand, wet, with
medium to strong reaction to HCl.

Sample 2.0'-3.0' Gray organic rich silt represents 50-70% of the sample, with the
remainder fine to medium grained brown colored sand. 10-20%
contamination of sand from up hole. The sediment is wet and has
a strong to very strong reaction to HCL



MDA-1 Samples (continued)

Sample 4.0'-5.0' Gray organic rich silt represents 80% of the sample, with the
remainder fine to medium grained sand. Contamination of510%
sand from up hole may have taken place. The sediment is wet and
has a strong to very strong reaction to HCL

Sample 9.0'-10.0' The sample contains 50 % gray organic rich silt and 50% gray fine
to medium grained sand, with minor roots and with 5104%,
contamination from up hole. The sediment is wet and has a strong
to very strong reaction to HCI

Samples for Sediment Toxicity

Sample 9.0'-10.0' 50% gray organic rich silt and 50% gray fine to medium grained
sand and scattered plant roots, with 510% contamination from up
hole.



Auger Hole Two

Start: 12-13-99 2:30pm End: 4:25pm Total Depth: 9.0'

Hole Number

MDA-2

Hole Summary
The stratigraphy is fine-grained sand and silt in the upper halfofthe hole, passing
downward into channel deposits of medium to coarse-grained sand to coarse
gravel.

Hydraulic Conductivity (visually estimated)
Moderate to High: Silt and fine sand lenses may dewater with time when above
the water table, but thin lenses of silt could obstruct the flow o f water from the
sand beds. Coarse sand and gravel channels should dewater rapidly.

Location

Approximately 400' east of MDA-1, midway between the eastern and vestern
sides of the reservoir, 20 feet up stream from the reservoir pond on Dec. 13,1999
(Figure 1).

Surface Material

Fine to medium grained, brown colored, calcareous sand with a surface mat of
dead organic material.

Footage
0.0-2.0

Remarks

Surface 0.05'-0.1' mat ofdead organic material. The sediment below is
fine grained, moist. brown colored sand to 1.5', and a gray colored silt and
fine grained sand mix to 2.0'. Sediments react moderate to strongly to
HCI. Up to 20% contamination from up-hole.

1.5 Redox boundary, below which the sediments are gray and contain non-
oxidized organic material. The percentage ofcalcite in the sediment
increased below this redox boundary and the sediments from 1.5'-9.0' react
strongly to very strongly to HCI.

2.0-6.0 Gray to brown colored, moist to wet, organic rich silt and fine-grained
sand with a strong to very strong reaction to HCl.

2.0-3.0 Gray colored, moist to wet, organic rich silt with minor fine grained sand,
with 510% contamination from up-hole. Sediments have a strong to very
strong reaction to I-ICl.



MI)A-2 Lithology (continued)

3.0-4.0 Gray colored, wet, organic rich fine grained sand with minor silt, and a
moderate amount of plant roots with 510% contamination from up-hole.
Sediments have a strong to very strong reaction to HCL

3.5 Water Table

4.0-5.0 Gray colored, wet, organic rich silt with <40% fine grained san,i, with
510% contamination from up-hole. Sediments have a strong to very
strong reaction to HCI.

5.0-5.5 Gray colored, wet, organic rich silt with <20% fine grained sand, with
510% contamination from up-hole. The sediments have a moderate
plasticity, and a strong to very strong reaction to HCL

5.5-6.0 Gray colored, wet, organic rich, moderately graded, medium to coarse
grained sand and minor fine gravel with pebbles up to 10 mm (max.
length), and 510% contamination from up-hole. Sediments have a strong
to very strong reaction to HCI.

6.0-9.0 Channel deposits composed of medium to coarse-grained sand and fine to
coarse-grained gravel. The sand has a strong to very strong reaction to
HCl.

6.0-7.0 Gray to brown colored, wet, organic rich, moderately graded, medium to
coarse grained sand and gravel with pebbles up to 40 mm (max. length).
and 510% contamination from up-hole. Gravel bearing channel starts at
approx. 6.5'. Sediments have a strong to very strong reaction to HCI. Due
to caving, below 7' it has become very difficult to remove the auger from
the hole.

7.0-8.0 Gray to brown colored, wet, organic rich, medium to coarse grained sand
and gravel with pebbles up to 40 mm (max. length), and 510%
contamination from up-hole. Sediments have a strong to very strong
reaction to HCl.

8.0-9.0 Gray to brown colored, wet, organic rich, moderately graded, medium to
coarse grained sand and gravel with pebbles up to 25 mm (max. length),
and 510% contamination from up-hole. Sediments have a strong to very
strong reaction to HCl.

END OF HOLE

The hole ended due to an inability to pull the auger up through material caving in from
above. Penetration ofthe auger into the sediment was still possible.



MI)A-2 SAMPLES

Samples for Size Fraction Analysis and for Moisture Content

Sample 1.0'-2.0' Fine to medium grain size brown to gray colored sand. wet. with a
moderate to strong reaction to HCI.

Sample 4.01-5.0' Gray organic rich silt comprises 80% of the sample, wi· h the
remainder fine to medium grained gray sand. 5 10% contamination
from up hole. The sediment is wet and has a strong to very strong
reaction to HCL Up to 20% contamination from up-hole.

Sample 6.0'-7.0' Gray colored, wet, medium to coarse grained sand and gravel with
pebbles up to 40 mm (max. length), and 510% contamination from
up-hole. The sediment has a strong to very strong reaction to HCI.

Sample 8.0'-9.0' Gray colored, wet, medium to coarse grained sand and gravel with
pebbles up to 25 mm (max. length), and 510% contamination from
up-hole. The sediment has a strong to very strong react·on to HCL

Samples for Sediment Toxicitv

Sample 7.0'-8.0' Gray to brown colored, wet, organic rich, moderately graded,
medium to coarse grained sand with fine gravel with pebbles up to
40 mm (max. length), and 510% contamination from up··hole.
Sediments have a strong to very strong reaction to HCL



Auger Hole Three

Start: 12-14-99 11:00am End: 12:45pm Total Depth: 8.0'

Hole Number

MI)A-3

Hole Summary

The stratigraphy is fine to medium grained sand punctuated by thin (0,1'-0,5')
lenses of silt.

Hydraulic Conductivity (visually estimated)
Moderate: May dewater with time when above the water table. but thin lenses of
silt could obstruct the flow of water from the sand beds.

Location

Along the eastern margin ofthe delta, approx. 400'east ofMDA-2,30 feet up
stream from the reservoir pond on Dee. 14,1999 (Figure 1), and 2'-3' in elevation
above the reservoir pond level.

Surface Material

Brown colored, fine grained calcareous sand with a thin surface mat of dead
organic material.

Footage Remarks

0.0-2.5 Fine to medium grained, moist sand, light to medium brown in color and
with a moderate to strong reaction to HCL From 1.0'-2.0' the se,liments
host abundant plant roots. Up to 20% contamination from unstable up-
hole material.

2.5 Redox boundary, below which the sediments are gray and contan non-
oxidized organic material. The percentage of calcite in the sedirnent
increased below this redox boundary and the sediments from 2.5'-8.0' react
strongly to very strongly to HCl.

2.5-3.0 Moist to wet, medium to dark gray silt with moderate organic material,
and 540% fine to medium grained sand with a strong to very strong
reaction to HCL Less than 10% contamination from up-hole mai erial.

3.0 Water Table

3.0-4.0 Wet. fine to medium grained gray colored sand with minor silt and organic
material. The sediments have a strong to very strong reaction to HCL
Less than 10% contamination from up-hole material.



Auger Hole Four

Start: 12-14-99 2:30pm End: 4:35pm Total Depth: 10.5'

Hole Number

MDA-4

Hole Summary

The stratigraphy in this hole is complex. with sand and fine gravel lenses
separated by a 2.5' lens of silt.

Hydraulic Conductivity (visually estimated)
Medium to High: Sand and gravel Ienses may dewater rapidly when above the
water table, but thick silt lenses could create locally perched water tables and poor
transmissivity between gravel channels.

Location

In the eastern part ofthe delta, approx. 120 feet up stream from the reservoir
pond, and hole AIDA-3 (Figure 1). This is on a bench of sand and gravel approx.
3'-4' in elevation above hole MDA-3. The geologic setting is a prograding deltaic
environment on the border between sand gravel. A hole was collared in fine to
coarse gravel, but due to continuous caving this hole was abandoned after one
foot. Hole MI)A-4 was collared in sand, 10' down stream from the gravel.

Surface Material

Fine grained, brown colored, calcareous sand with a surface niat of deal organic
material.

Footage Remarks

Note The auger bit was changed from a bit with a bottom opening of,1 cm
(-1.5") to an auger bit with no significant opening at the bottom, other
than at the cutting edge. This was done to help keep the sample from

falling back out ofthe bit when pulling the auger from the hole.

0.0-4.5 The sediments are composed of light to medium brown colored, moist,

fine to coarse-grained sand with fine gravel (520% pebbles up te 10 mm
in length, and one pebble 25 mm long). Additionally, there are also

abundant plant roots from 0.0'-3.0' and scattered plant roots from 3.0'-5.0'.
From 4.0'-6.0' the sediment color is medium brown in color. The

sediments react moderately to strongly to HCL

0.0-2.5 Due to caving this interval was collected by hand.



MDA-4 Lithology (continued)

Note: To stabi]ize the hole, and keep sand and gravel from falling in on the
auger. it was necessary to pour water lightly along the outside and inside
surfaces ofthe hole from 2.5'-5.0'. This procedure effectively kept the
hole from caving as long as the surface crust was not touched d uring
augering. No water was added to the hole within one foot from a point
where soil moisture samples were collected.

Note: Note The auger bit was changed from a bit with no significant opening
at the bottom, other than at the cutting edge, to a bit with a bottom opening
of 4 cm ( -1.5").

4.5-7.0 Medium brown colored moist silt with fine sand, powders easily, and does
not appear to have any significant clay content. This sediment lias a
strong to very strong reaction to HCl. There are minor scattered plant
roots from 4.5'-5.5' and no significant roots between 5.5'-7.0'.

6.5 Redox boundary, below which the sediments are gray and contain non-
oxidized organic material. From 6.5' to 7.0' there is a transition zone with
gray colored silt increasing with depth.

7.0-9.0 Medium to coarse-grained sand with 20% fine gravel pebbles 6-15 mm in
length. The sediment is wet, contains minor organics, and is medium gray
in color. The sediments react moderately to HCl.

7.5 Water Table.

9.0-10.5 Gray colored, wet, medium to coarse-grained sand with 510% fine gravel
size pebbles, and minor organics and scattered plant roots. The sediments
react moderately to HCl.

END OF HOLE

The hole ended due to a cave in below the water table. Sediments kept caving in faster
than they could be cleared out, and the auger could only be retracted with extreme effort.



MDA-6 Lithology (continued)

4.0 Water table.

5.0-6.0 Fine gravel composed of medium to coarse grained, moist. bron colored
sand with 20% pebbles 512 mm in length. The sand has a moderate to
strong reaction to HCl.

Note: Sediments in the entire hole are above the redox boundary.

END OF HOLE

The hole ended due to a cave in below the water table. Sediments kept caving in faster
than they could be cleared out, and the auger could only be retracted with effort.

MI)A-6 SAMPLES

Samples for Size Fraction Analysis and for Moisture Content

Sample 0.0'-I.0' Coarse gravel composed of moist, brown colored, calcarcous,
medium to coarse grained sand with 40% pebbles up to 50 mm in

length. The sand size particles exhibited a medium to str,ing
reaction to HCL

Sample 4.0'-5.0' Fine to coarse gravel composed of medium to coarse grained,
moist. brown colored sand with 40% pebbles 525 mm in length.
The sand has a moderate to strong reaction to HCI.

Sample 5.0'-6.0' Fine gravel composed of medium to coarse grained, moist, brown
colored sand with 20% pebbles 512 mm in length. The sand has a
moderate to strong reaction to HCI.

Samples for Sediment Toxicity

Sample 5.0'-6.0' Fine gravel composed o f medium to coarse grained, mois., brown
colored sand with 20% pebbles 512 mm in length. The sand has a
moderate to strong reaction to HCI.



e Copies of pertinent archival photographs will be provided
when they become available.
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